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Abdomen, disfn'ammatir FroH-arotion of, 5 1 

Abdominal distention followini; uper.itinns 
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Abdominal muwloH, ndntion of. to liernia, 6, T 
Abdominal nephrcetoniy, (llfl, (ilT I 

Abdominal non-deHrendol toHtiH. ni 
Abaceea, eoinplieatiii); acute upiHuulicitiH, tnit, ' 
dfiM, 4r.» 

aftor-tn>atinent in, -163 
indicatinna in. -Id)) | 

fecal, followini; inteatinal !intiirc,,;iin ; 

followini; o|H>riition for inteatinai oliBtriie- ' 
tion, 3T‘,;. 3T3 ! 

intTaperitone;il, iiiilicatiuiiH in, -ITK i 

operative treatment of, lO.T l!*s , 

of anna, due to forei|;n luidicH, 'I3T ! 

of anna ami rcctiiin, irndiiorertal, ! 

after-treatment of. ">-T. .TJ8 _ I 

anatoinieni points to be iiobal in. 

followini; Whitehead operation for ' 
hemorrhidda, 331 
indicatinna in, .3‘J3 

operative tn-atment of, reJO ! 

eanat^a of failiiri* of, ,3«T 
duni;cra and ilillieidtica of, ,'>27 
ayinptoma of. 323 I 

anpcrHeial. 324, 323^ ^ | 

complieatioiia of, .323 
operative tn-atment of, .324, .32.3 
a.vinptoma of. .323 
of crypts of MorRaitni, .36.8, .36!» 
of Rail bladilcr, treatment of, l!*3, 41t6 
of kidney, nephrolithotomy in, Got 
nephrnatomy in, 6ff.3 
treatment of, 40.3 
of liver, amebic, 23T-2t4 
. operative treatment of, 2.3T-244, 40.3 
by abilominal route, 238, 2.30 
bV route throuRh abdominal wall and 
pleura, 241-213 

by tranapleural route, 2.30-241 
general principles of, 23T, 238 
prognoaia of, 244 
pyugenie, 2.3T 

of prostate, inilicationa in, G69 
perineal drainage of, 707, 708 
of spleen, eomplicating acute pancreatitis, . 

270 j 

splenectomy in, 300 : 

splenotoray in, 311 
alter-treatment of, 312 
teehnic of, 311, 312 , \ 

of teeth, diagnostic rbntgenoginphy of, lOo , 
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.Vlisi'eaa, of vidvnvnginnl gland, fistula due 
to. .338 

pelvic, in nonien, imlicaliona in, -ITS 
|N*lvirectal, posterior, 328, 32!> 

anatomical consiileralion of, ,328, 
,32!l 

indicatinna in, .328 
o|H>rntion for, .320 
aymptoma of, 328 
HU|H'rior ami poalerior, .32!! ,3.31 
nnatoiiiient conHiilernliona of, ,330 
complicaliniiH of, .331 
imlicaliioia in, .330 
o|ierali,in for, .3.30 

cnuai'a of failure of, .330, 631 
aymptoma of, .32!>. 330 
(M'rinephritic, Irealmeiil of, -10.3 
peritoneal, eomplicnling ap|H>ndectomy, 
46T. 468 

retroplmryngi'al, ilingnoalic rontgenogra- 
pliy of. too 

Hubphreiiic, ciini|ilicatiiig neule panerentitls, 
2T0 

diiignoalic nintgenogrnphy in, 224 
Aclinomycoaia, intc‘atiiiai, t2<i 

inilicationa for operation in, 426 
avmptoma of, 42il 
tmitmimt of, 426. 12T 
of lifer, 211 

.Acute np|a>nilicitia. Sir ,Ap|H>nilieilis. 

Acute crou|Hiua colitis, ileoatomy indicated in, 
118 

.Acute paiicreiilitia, eomplicniioiia of, 270 
iiidicntioiia in, 267, 268 
mortality in, 270, 271 
operative tta-linic in, 268 270 
.Acute |H-ritoniliH. Sri- I’eritnnitis. 

Adenoma of intestinal tract, 570 
of liver, 248 
Adlieaioiia, .3tll 

alaiut the kidney, 613, 614 
np|M-nilicenl. diagnostic riintgenography in, 
219 

colonic, diagnostic riintgcnngra|ihy in, 221 

complicating nppeiidtNttomy, 460 

following apleautomy for cysts, 313 

in hernia, 128 

in pancreatic cyst, 281 

in pancreatitis, 272 

intestinal, 432, .306 

following o|M‘ration for intestinal ob¬ 
struction, 372, 373 
symptoms of, 4.32 
treatment of, 432, 433 
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Adhccioiia, jieritoiiM], in dtrdopment of ia- 
tefltlnnl euwl, 443) 448 
pootoperatiTe, pTSTentlon of, 504-506 
treatment of, 506-508 

Adrenalin, nee of, in ^mpanitee eomplieat- 
ing peritonitia, 491 

Adynainie ileue, eomplicating appendeetomy, 
488, 460 

Albarran’e operation for movablO' kidney, 
594-507 

.of nephrostomy in ealenlons annrin, 605, 
606 

in pyonephroeia, 607, 808 
of nretoropyeloatomy, 823 
Aleoholica, atrophie eirrhoaia of the liver in, 
24o 

Alexander ’a operation for ahortening the 
round ligamenta, direct inguinal 
hernia following, 42, 43 
Alimentary canal at 6fth wew of fetal life, 
510 

diagnostic rSntgenography of, 105 
Aliantoi^ development of, 518 
Aloes, tincture of, use of, following bladder 
operations, 747 

Amebic abaceae of the liver, 237-244. See alto 
Abaceas of the liver. 

Amebic dysentery, appondicoatomy indicated 
in, 421 

ileostomy indicated in, 418 
Anal canal, 547 
Anal sphincter, 380 
Anastalsia, colectomy in, 408 
surgical therapy of the colon and, .385-388 
Anastomosia, intestinal, drainage in, 335 
end-to-end, 353-364 

avoidance of contraction of opening in, 
334, 335 

^ Murphy button, 363, 364 
Connell’s method of, 3.34, 355-361 
Horaley’s method of, 361, 362 
La Place’s method of, 364 
Maunacll’s method of, 363-356 
suturing in, 3.32 

Willard Bartlett’s method of, 362, 36.3 
ead-to-side, Willard Bartlett’s method of, 
367 

lateral, avoidance of contraction of open¬ 
ing in, 334, 335 
by elastic li^ture, .366, 367 
by Murphy button, 367 
by suture, 364-368 

Willard Bartlett’s method of, 365, 
366 

suturing in, 332 

of cecum and sigmoid. See Ceeosigmoidoa- 
tomy. 

of common duet and duodenum, 26,3, 264 
of divertieulum and bladder, 740 
of gall-bladder and inteatin^ 261, 262 
of ueum and colon, followiim resection of 
ilrst portion of colon, 305-397 
of Ueum and sigmoid. See SigiMidostoniy. 
of panereas and duodenum, 2M, 285 
and gall-bladder, 285 
and utestine, 290-294 
and .atomach, 285 

of atomaeh and jejunum. See Qastioje- 
jnaoatoiny. 


Anastomosis of transverse eohm and ileum 
408 

of ureter and renal pelvis 622, 623 
uretero-intestinal, indications for, 632, 633 
technic of, 633, 634 
uretero-ureteral, 628-630 
Bovee’s method of, 630 
end-to-end, 630 
Poggi-RobMn method of, 628 
Van Hook’s method of, 629, 630 
nretero-veaieal, 631, 632 
Andrews' operation for oblique inguinal her¬ 
nia, 28-34 

Anemis splenic, splenectomy in, 299 
statistics of, 310 

Anesthesia for cauterisation of the prostate, 
702 ’ 

for divulsion in anal Ossure, 523 
for enterostomy, .344 
for gastrostomy, 182 
for hernia operations, 15, 16, 132 
for Lynch’s operation for pruritus uni, 567 
for operation for abscess of the liver, 239, 
240 

for acute peritonitis, 479 
for anal Ostnla, .534, 5.35 
for cryptitis, 570 
for diaphragmatic hernia, 110 
for injuries of the stomach, 142 
for postanal dimple, 574 
for superOeial abscess of the anus or ree- 
turn, 524, 525 

for thrombotic hemorrhoids, 547 
on the bladder, 722 
for prostatectomy, 679-681 
for taxis in strangulated hernia, 131 
for Young’s punch operation, 706 
local. See l^al anesthesia, 
spinal. See Spinal anesthesia. 

Aneurysm of splenic artery, splenectomy in¬ 
dicated in, 299 
Angioma of the rectum, 573 
Ankylostomiasis, ileostomy indicated in, 418 
Annular stricture of rectum or sigmoid, 
colostomy indicated in, 41.3, 414 
Anoci-assoeiation, for prostatectomy, 680 
in operations on the bladder, 722 
Anomalies, congenital, of bladder or urethra, 
occlusion of the bladder in, 744 
of cecum, diagnostic rontgenography in, 
219 

of duodenum, diagnostic rontgenography 
of, 214 

of esophagus; diagnostic rontgenography 
of, 197 

of stomach, diagnostic rontgenography 
of, 198 

Anterior gastrogastrostomy in hour-glass 
stomach, 171 

Anterior gastrojejunostomy, Kocher’s method 
of, 154 

Wolder’s method of, 162-154 
Anterior ileocecal fossa, 446 
Anterior poliomyelitis, hernia and, 7 
Anuria, ealeulous, nephrostomy in, 605 
technic of, 605, 606 

postoperative, following n^hractomy, 618 
foliowiag prostateetomy, 714 
nephroetmay indicated in, 605 
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iliirnM of. See Iiebioteetal and Pelvi- 
reetal abaceis. 

■uperfleial, 524, 525 
complicatioBS of, 525 
operative treatment of, 525 
aymptomi of, 524, 525 
artiCeial, eloeure of, 549 
effect of, on general health, 348 
enterectomy iniliratetl in, 351 
following injury to the iiiteetine, 340 
formation of. See CJecoetomy, Coloetomy, 
Enterostomy and Ileostomy, 
inability of, to functionate, 348, 349 
in intussusception, 368 
in operation for intestinal obstruction, 
371 

in rectovesical Ostula, 544 
in stricture of the anus, 565 
treatment of, 348 
cryptiUs of, 568-570 
diagnosis of, .569 
symptoms of, 568, 569 
treatment of, 569, 570 
cystoma of, 573 
fibroma of, 572 

fissure of 521.524 t n ess 

following operation for hemorrhoids, SO* 
surgicnl tnmtment of, anesthesia for, 5*»3 
dangers anti difilculties of, 524 
indications for, 523 
methods of, .523, .524 
symptoms of, .521, 522 
fistula) of, .531-.546 _ 

anatomirni consnlerntions 
Bock's paste treatment of, .533 
classification of, 531 


complex, .537, 538 
complicated, .540-545 
elastic ligature treatment or, o.M 
indications in, 531 
instruments nseil in, ,>.il, 8,»B 
method of tnating, 532, 
operative treatment of, after-treatment 
in, .539, .540 
anesthesia in, 534 
cftUHPB of fjlilwri* of, *>*IS 
complications of, £‘'***. 
determination of fistulous tract, .>34 
excision of fistula, 534, .535 

with immediate closure of wound, 
.535, 537 

preparation of patient for, 533, 5.34 
recto-urethral, .540-543 
rectovaginal, 544, 545 
rectovesical, .544 
rectovulvar, .544 
algmoidovesical, 544 
symptoms of, 531 
tuberculous. 

foreign bodies in, 'JO 
complications of, 437 
dia^osis of, 437 
symptoms of, 437 
treatment of, 438 
imperforate, 520, 521 
inspection of, 514 
malformations of, 518-S21 
treatment of, 521 
p^iUoma of, 678 


Anus, pruritus of, 565-568 

Ball’s procedure for, 565, 566 
Krause's o|ieration for, .566, 567 
I.ynch's operation for, .567, 568 
stricture of, 562 

Appemteetumy, ac<.ain|Hinying jwosigmoldo*- • 
tomy, 416 

accompanying nephro|iex,v, .598 _ 
after-treatment of, in ap|H‘ndiriti* with lo- 
caiixeil abscess, 463 

in appiuidicitis with spreailiiig peritoni¬ 
tis, 461 

ill np|>endicitis without abscess or peri¬ 
tonitis, 461 463 
complications of: 
fecal fistula, 46.8 
ileus, 465, 469 

info-tioii of o|H"ralivc wound, 467 
mcsenb'ric thrunilwsis, 469 
|ieritoncal alwess, 467, 468 
piieumoiiin, 470 
pulmonary tliroinliosis, 469 
pylephlebitis, 469 
throniliusis, 469 
dangers ainl liifliciiltiea of; 
adhesions, 466 
lienintomn of wall, 464 
hemorrhage from the mesentery, 466 
from the stump, 465, 466 
hernia, 464, 465 

injury to the ileum or cik’iiiii, 466 
injury to the nn-b-r, 166 
leukag<> from slump, 465 
muscle atrophy. 465 
pien-ing the mucosa of the cecum, 465 
wounds of the omentum or intestine, 
465 

in conniH-tion witli other o|s.rntions, 441 
pre|>anitiou of patient for, 4.51, 4.52 
results of, 470 _ _ 

tei.hiiie of, in acute appmnlicitis with nb- 
sceso, 458, 1,59 

with acute diffuse |s.ritonitis, 4.59, 460 
with ucut<> l<H-ul |M>ritnuitis, 458 
with progn'ssive Itbrinopuriilent jierl- 

touitis, too 

without absi'ess or |M’ritonitis, 451-457 
A|i|>eniliees epiploics., 389 
Ap|s.n<licitis, 439 470 

acute, indications in, 439, 440 
iinconiplientiHl, iift4‘r-tn*ntment in, 461-483 
cure of the Imwels, 462, 463 
dressings, 462, 463 
|M>stiir«., 461, 462 
n-tiirn from oimrating room, 461 
seiintives, 462 
operation in, 451-458 
elosure of wound in, 457 
dressing in, 457, 468 
incisions for, 452, 453 
ligation of the mesentery in, 454 
location of appendix in, 453, 454 
preparation of patient for, 461, 452 
return of cecum to ebdomen in, 456, 
457 

treatment of etump in, 464-4.56 
with nbeecis, operation for, 458, 459 
with aeute local peritonitie, operatioa 
for, 468 
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Appmdleltli, kcnte, irlUi diffow pnitoniiii, 
■ftar-tnatmciit of, 4M 
operation for, 450, 480 
wito loealizeil abieeee, after-treatment in, 
46» 

with proKreaRivo flbrinopurulent peritoni- 
tie, o(icratlon for, 400 
eausea of failure in operation for, 407 
chronic, iixiicationa in, 440, 441 
eomplicatioiia of operation for, 487-470 
dangera and diflieultloa of operation for, 
404-408 

gansrenoua, non-operative treatment of, 
478, 477 

heredltarjr character of, 380 
hemin complicated by, 71, 72 
inflamed hernia due to, 128, 180 
inatnimenta uaed in, 440-451 
pyoRenie infection of liver due to, 237 
recurring, indicationa in, 440 
reaulte of operation for, 470 
Appendicoatomy, complieationa of, 421, 422 
dangera and difllcultiea of, 421 
indicationa for, 421 
teehnie of, 421 

Appendix, acute peritonitla originating with, 
473 

adheaiona of, diagnoatie riintgenography in, 
219 

development of, 441-443, 519, 520 
formation of uinbiiir.nl loop, 441, 442 
relative groirth of reeum aail appendix, 
442, 44» 

rotation of iiinbilical loop, 442 
aerondary uilheaiona, 443 
diagnoatie riintgenography of lealona of, 
219 

hernia of, 70-72 

peritoneal fnlda and vaaeular relationa of, 
446-440 
poaitioD of, 443-440 

with refenmee to external landmarka, 
449 

Aromatic sulphuric acid, uae of, in phospha- 
turia, 747 

Artiflcial onus, rIoBure of, 349 
effect of, on general health, 348 
entereetomj indicated in, 351 
following injury to the intestine, 340 
formation of. Sm Oeroatomy, Colostomy, 
Enternatomy and Ileostomy, 
inability of, to functionate, 348, 349 
in intnasnareption, 308 
in operation for inteatinal obstruction, 371 
in reetoveaieal flatuia, 544 
in atrirture of tho rectum, 505 
treatment of, 348 
Artiflcial hernia, 48, 43 
Aacending colon, hernia of, 70 
Aacitea, diagnostic rontgenogrophy in, 223 
in Egyptian splenomegaly, 300 
Aacitic tiibereulons peritonitia, SOI 
operation in, 502 
prognosia of, 503 

A^iration, continuona, following bladder op¬ 
erations, 747 

in dUfuae peritonitis, 482 
in hydatids of liver, 244, 245 
in liver absceaa, 238, 243 


Atrophic eirrhosia of the liver, 845, 845 
operations for (epiplopeiy): 

Schiaaai's operation, 248, 247 
modifled, 247 

Talma-Moriaon operation, 248 
Atrophied gall-bladder, eholecyateetomy indi- 
eated in, 257 

Atrophy, muscular, following appendectomy, 
405 

Atropin anlphate, use of, in paralytie ileua 
. following appendectomy, 400 
Autogenous vaccines, uae of, in aigmoido- 
veaicnl flatuia, S44 

Auto-intoxication, elemental reeanstruetion of 
colon indicatml in, 301 

AutophiBtic operations for femoral hernia, 87 
Auvray ’a operation for splenectomy, 301-304, 
305 

Avascular zone of Hrcidel, 580, 581 

Ball’s procedure in pruritus ani, 685, 566 
Ihinti 'a disease, splenectomy in, 209 
atatiaticB of, 310 

Bardenheucr’a method of aplenopeJT, 315 
Bardenlieuor'a trapdoor incision for expo¬ 
sure of tho kidaejr, 502 
Barker 'a operation for intuasuaception, 368 
Bartlett’s metliod of end-to-end intestinal an- 
astunioaia, 303, 363 

of end-to-aidc inteatinal anaatomosi^ 030 
of orelusion of the pylorua, 101 • 

Uaaaini’a operation tor oblique inguinal her¬ 
nia, 2.5, 26 

Battle ineiaion for ileoatomy, 419 
Beck’s necktie operation for non-deacended 
teatia, 57 

Beck’a paste, treatment of anal fistula with, 
533 

uae of, in posterior pelvirectal abscess, 529 
Benign hypertrophy of the jircstate, 669 
Benign tumors of liver, 247 
of pancreas, 280 

of rectum, sigmoid and colon, 570 
retroperitoneal, .508 

Bergmann-Iarnel ineiaion for exposure of the 
hidney, 587-591 

Berg’s method of occlusion of tho pylorus, 
160 

Sevan incision in eholecystoetomy, 249 
Sevan operation for non-doseended testis, 57- 
61 

Beyen’s method of gastropexy, 187 
Biehlorid of mercury, use of, in subtotal 
cystectomy, 7.34 

Bile passages, diagnostic riintgenograpby of 
lesions of, 224 

exploration of, in conjunction with nephro¬ 
pexy, 598 

drainage of, in chronic pancreatitis, 271, 
272 

by cholecystentorostomy, 272-274 
by cholecystostomy, 274 
by drainage of common bile duet, 874, 
275 

operations on, nftor-eore in, 261, 262 
administration of water, 261 
care of stomaeh, 262 
eoatrol of bleeding, 281 
removal of tuben a^ latuM^ 888 
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Bite pMMgM, operationi on, nftor-enM in, 
treatment ot biliary flatute, 262 
eholeeyateetomy, 257-259 
indications for, 257 
reanlts of, 258, 258 
technic of, 257, 258 
cholecyatenterostomy, 201, 202 
by button, 201 
by suture, 201 
with the colon, 202 
with the jejunum, 202 
eholecystostomy, 248-250 
drainage in, 250 
indications for, 248 
instruments for, 248, 249 
partial cholecystectomy and, 250 
results of, 256 
technic of, 249-256 
variations in, 2!>0, 257 
choledochotoiny, indications for, 259 
removal, of cancer of the papilla by, 
201 

technic of, 259-261 

for cancer of the common duct, 203, 204 
for stricture of common duct, 264 
Biliary fistula*, cholecystenterostomy indi¬ 
cated in, 261 

following gall-stone uiierations, 203 
Billroth No. I method of partial gastrectomy, 
179 

Billroth No. 11 metluid of parfiaf gastrec¬ 
tomy, 179 

Bilocular interstitial hernia, 62 
Biniler for appendicitis operations, 451 
Blailder, anatomirnl cousiilcrntions of, 718- 
721 

avoidance of injury tu, in hernia opera¬ 
tions, 31 

calculi in, complicating prustate«'loniy, 712, 
713 

litholapnxy in, 723-731 
continuous irrigutiun uf, following Voung’s 
piincli o|ierHtinn, 70.5, 706 
contracture of neck uf, operation for, 728 
cysts of, 718, 741 713 

retrovesical iN'Iiinm-nccus, 741 743 
diagnostic riintgenography of, 662 
* ‘ pelvic blotches'' in, 663 
prostntic calculi flitTerentiated in, 665 
diverticula of, 718, 736-740 
complicating prostatectomy, 712, 713 
excision o|H*ration for, 737, 738 
hernia contnining, 67, 08 
drainage of, 717, 718 

fistula between intestine and. Scr Recto¬ 
vesical and Bigmoidovesical fis¬ 
tula. 

hernia of, 3, 66 

following tearing of pelvic fascia at its 
attachment to the pelvic bones, 
127 

treatment of, 67, 68 
varieties of, 66, 67 
implantation of ureter into, 031, 632 
injury to, in operation for oblique inguinal 
hernia, 38 

irrigation of, following prostatectomy, 714 
lavage of, 721 
fo^wing lltholapaxy, 730 

50 f 


Bladder, lou of control of, following proa- 
tatectomy, 711, 712 
operations on, anesthesia in, 722 
cystoatomy, or |ierinanent urinary fistula, 
727, 728 

cystotomy, 724-727 
perineal, 724 
suprapubic, 724-727 
indications for, 724 
surgical landmarks in, 724 
through longitudinal incision, 724- 
720 

through transverse incision, 726, 727 
general considerntiona in, 717, 718 
instruments for, 722 
litliohipiixy, 728-731 
complications of, 730 
dangers of, 7.30 
indications for, 720 
instruments for, 728 
preparation for, 729 
results of, 730, 731 
technic of, 729, 730 
paracentesis vesica*, 723 
partial eyutvotomy, 7.15, 730 
prejinration of patient for, 721, 722 
Buldotnl cystectomy, 731-734 
incision for, 731 
technic of, 731-733 

trniis|K*rituiii*nl, fur vesical neoplasms, 
7.34 

totiil i.ystei.tooiy nml exrlusion, 74.3-745 
with uldHtiim uf (irostate and vesicles, 
714, 74.3 

ovcrdistciitioii of, folloiving prustlitectomy, 
713, 714 

|>osto|H>rntive treHtini*nt of, 746-748 
for coniplicati<iiiH, 7-18 
general, 716, 747 
local, 747, 748 
tiiniors of, 718 

elis’tricul ruiiterixation of, 745, 746 
subtotal l■yst4*ctualy in, 731 734 
triiiiMlH-ritonenl, 734 

tiiniors uf till* fiiiidiis of, partial cyntcctomy 
ill, 735, 736 

BInke operation for uiidiilii'nl bernin, 99, 100 
Itlnke'a irrigation incthud of treating dmuso 
|K*ritonitis, 48| 
n'siilts of, 49.3 
Blake's irrigator, 481 

JtliHid in the |N*ri1uneuni, adhesion fornuition 
and, .565 

Ithmd supply of spli*en, 298 
of stumiich, 137 

lliigoljiiliofl' 's inetliod of ocelnsion of tho 
pylorus, 161 

Boric aeiil, nsc uf, for bladder lavage, 721 
Bottini method of cniiterlxation of the pros¬ 
tate, 761 

Bougies, use of, in reetal stricture, .563 
Hovee’s method of iiretero-iireterostoiny, 036 
Bovine tuberculosis, intestinal tuberculosis 
due to, 434 

Bowels, care of, following appendectomy, 462 
following cinmp and cautery oiicration 
for hemorrhoids, .552 

following injeetion treatment of hemor¬ 
rhoids, 550 
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Uoweli, care ol, Mhwiag ligature operation 
for hemorrhoids, SS2 
following operation /or anal iiatula, 640 
following operations on the bladder, 747 
/ollowing Whitehead operation for hem¬ 
orrhoids, S64 
in hemorrhoidH, 64U 

Brewer’s method of occliieiun of pylorus, 163 
Brddel, nme of, 660,661 
Bronchitis, complicating prostatectomy, 715 
following operation for obliiiiie inguinal . 

hernia, 30 | 

Calcareous mesenteric glands, rilntgenological , 
differentiation of, from calculi, . 
064, 068, 060 | 

Calcium chlorid, use of, in gnll-stuiic ciises, i 

203 

Calculous anuria, nephrotomy in, 006 
technic of, 006, 000 

Calculus in the renal pelvis, ois-riitive re¬ 
moval of, ol8-U31 
technic of, 010-021 
prostatic. /ice I’rostatic chIcuIuh, 
rcniil. dee Renal calculus, 
ureteral. Hee Ureteral culculiis, 
vesical. Kte t'esicnl calciilus, 

(.'aluniel, use of, following np|H>ndertomy, 402 
following u|icratinnM on tlie liladder, 747 
preliniinaiy' to ujwrnliun for anul llitiila, 
6:i3 

Cnmplioratisl oil, use nt, to prevent peritoneal 
infection and adliCHiuns, .506 
Cancer. 8cc also Careinonia anti Tiiniors. 
of the papilla, eliolccystenterostomy in, 201 
removal of, liy truiiadiKalenal route, 201 
Cannula for use in paracentesis vesicie, 723 
Carbolic acid, ust> of, in internal hemorrhoids, 
540, 550 

Carcinoma of comnion duct, removal of, 263 
of esophagus, jcjiinostomy indicated in. 341 
of gBil-bladdcr, choleeystectomy in, 257 
of pancreas, 280 

^ncreatoduodenectomy in, 287-280 
of prostate, fulgiiration W, 710 
indications in, 070 
prustatvctomy for, 708-710 
of rectum and sigmoid, colostomy in, 413 
radical operation in, 751 
eombined, 760 
indications for, 751 
perineal, 754 

preparation of patient for, 7.53 
of stomach, 172, 173 

diagnostic signs in X-ray examination of, 

204 

hour-glass stomach due to, 72 
indications and contra-indications for 
operation in, 173, 174 
jejunostomy in, 341 
results of, 343, 344 
mctiistases of, 173, 174 
operations for: 

gastrostomy, indications for, 181, 182 
Kader method of, 184 
•liunii’s method of, 180 
Ksabaiiejrw-i''rank methqd of, 185 
Ktamm method of, 182-184 
'ravel metluHl of, 180 


I (Jareinoma of stomach, operations for gas(r>.. 
/ tomy, Witael method of, ]s. 

f 1«5 

partial gastreetoiqy, 174-179 
after-treatment of, 179 
resulta of, 179, 180 
total and subtotal gastrectomy, 18ri 
181 

Cardiac ariOre of stomach, position of, 136 

Cardiopinsty, 191 

(.'ardiospasm in esophagus, diagnostic ront- 
genography of, 197 
treatment of, 191 

Carman on diagnostic riintgenography of duo¬ 
denal ulcer, 215 

on diagnostic signs in X-ray examination 
of earciiioma of stomach, 204 
in X-niy examination of ulcer of stomach, 
207 

Castor oil, use of, following operations on the 
howels, 747 

preceding bladder operationi4 721 
preliminary to anal fletiila, 533 

Cathartic treatment of mmte (writonitis, 475, 
476 

Catlieter life, mortality in, 069, 670 

Catheterisation |irecediiig u|K‘ratiun on the 
bladder, 721 

('niiterisutioii in iiiihI flstuln, 532 

in incomplete prolapse of the rectum, .555 
in iiialignuiit tumors of tlic prostate, 710 
in pnnerentie fistula, 2S;s 
of tile prostate, 701-70-4 
llottini operation for, 701 
Chetirood’s o[ierntion for, 702, 703 
Kri'iideniierg's operation for, 701 
high-frmpieiicy, 703, 704 
of vesical neoplasms, 734, 745, 746 

Coco-ileostomy indicated in hemorrhagic co¬ 
litis,, 425 

Cecosigmoidostomy, 415 

Imrdennois and Okinezye’s method of, 416 
Yooman’s method of, 416, 417 

Cc(!ostomy, 420, 421 
in diffuse iH'ritonitis, 484 

Cecuiii, 389 

eongeiiital nnomulies of, diagnostic ront- 
geiiograpliy in, 219 

diagnostic riintgenography of Iraioiia of, 
219 

diverticula of, 422, 423 
case of, 423 

embpronie development of, 519, 520 
foreign Istdics in, diagnostic riintgenog¬ 
raphy in, 220 
hernia of, 76 

injury to, complicating appendectomy, 466 
injury to mucosa of, in appendectomy, 465 
location of, in apiiendicitis operations, 
454 

malignant growths of, elemental recon¬ 
struction of colon indicated in, 
391 

mobile, diagnostic riintgenography in, 219 
mucous cysts of, 427 

new growths in, diagnostic riintgenography 
of, 226 

ptosis of, diagnostic riintgenography in, 
219 
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rwum, ptowB of, elemental rwonrtrootioB of < 
colon inihcnted in, 391 ' 

relation of, to digpeation, 381, 384 
relative growth of appendix and, 442, 443, ^ 

445 , 

return of. to abdomen, following appendec¬ 
tomy, 456, 457 
surgical anatomy of, 300 

rerebrai hemorrhage following prostatectomy, 

( hecay glands,’’tuberculous, in tuberculous 
peritonitis, 502 _ 

Chetwood operation for cauterisation of the 
prostate, 702, 703 ^ j 

for ineontinenco following anal listula, j 
(’hildren, hernia operations in, 13 

incomplete prolapse of tho rectum in, ooo 
ovarian hernia in, OH, 09 . 

tumors of the intestiiinl tract in, o70 
umbilical hernia in, 97, 98 
Chloroform anesthesia in urotogy. oSO 
Cholangitis, cholccystostomy in, 
drainage in, 256 
instruments for, 248, 249 
partial cholecystectomy and, lioD 
results of, 256 
technic of, 249-25(1 

variations in, 256. 2.i7 
choledochotoniy in, 259 261 

(■holecystoduodenostomy. 2..i 

Cholecystectomy, indications for, so/ 
partial, 250 
results of, 258, 2o.l 
technic of, 2;i7, 2,)8 

Cholecystentcrostoniy, -61 
by button, 261 

by suture, 261 o-x 

in chronic pancreatitis. „ 

in stricture of the coiiinioii iliict, 
with the colon, 262 
with the iejiiniiin, 262 _ 

Cholecystitis, cholecystectomy in, resulU of, 
2!>8, 259 _ 

technic of, 257, 2.>8 
cholccystostomy in, 248 
drainage in, 256 
instruments for, -48, 219 
partial clioh>cystectoiny and, 256 
results of, 2->6 
tei-hnic of. 219 2 .6 

variations in, _.i6.__.>7 

,:holccystoga8tr«Htoi.i>..J...l 

Cholccystostomy, -I"->i> 
drainage in, 2-56 
in chronic, jiancrcatitis, S74 
indications for. 218 
instruments for, -48, 249 
partial cholecystectomy and, 2 j6 
results of, 2,56 
technic of, 

variations in, 200 , sj/ 071 

Choledochotomy in chronic pancreatitis, 274, 
275 

SMrfc^f’iW the papilla by. 261 

nift operations; *9 


Chronic appendicitis, 440, 44J . . . .. 

Chronic inflammatory swellings following op 
erntion for oblique inguinal 
hernia, 39 

Chronic interstitial piinereatitis, 271 

of tho head, cholei-ystenteroatomy in, 8 / 8 - 
274 

eholeeystostumy in, 274 , . , 

drnhiRiio of c*oniiiion biio ilutft inj sivi 

UTii 

inilicntiuiis in, 271, 272 
mortality in. 275 - ■ 

of tho tail and bmly, exeision of sclerotic 

portion in, 271. 

I Chronic interstitial prostatitis, indications in, 

! ... 

i Chninie peritonitis. Sre Peritonitis.^ , 

Clironie ulcerous colitis, ileostomy indieateil 
in. 418 . 

Chute's linear enlargement of tho oriflee in 
divertieuln of the bladder, 740 
Chyle cysts, mesi’iiterie, 370 
extirpation of. ,376 
iiieision anii drainage of, ,»<6 
Cirrhosis of the liver, iinlieations and contra- 
indications in, 245, 246 
operation for (epiplopexy), 246, 247 
Schiassi's, 246^247 
modified, 247 

Talma-.Morison, 246 . 

Clamp iinil eantery operation for ineoMlolO 
prolapse of the rectum, 655 
for iiiteriiiii lioiiiorrhoids, 552 
Clamping in injuries of spleen, 308 
Clamps, intestinal, 3.30 

substitutes for, .330 _ 

Clark's method of postural drainage in peri¬ 
tonitis. 480 

Cloquet's hern ill, 94 

('o«‘uin aiiestliesin for I,yne-h s operation tor 
pruritus ani, 567 
in thrombotic hemorrhoiils, 547 
Coileiii pliosjihate, use of, following appen¬ 
dectomy, 462 _ J. » 1 

Colfev liammock oiioration in gaetroptosle, 
188 

results of, 189 . x««, x«x 

Coffey o|M‘rntion for enteroptosis, eoJ, 
for intussusception, 368-370 
for IJiiie kink, 374 
for pancreatectomy, 289 
for pancreatoenterostomy, 290-294 
Cold applications to tlic abdomen In aeute 
[M-ritiinitiB, 477 

ColiM-tomy, indications for, 408 
mortality in, 408 
results of, 387 

technic, of, 409 , . »• 

Coley 's modifleation of Basrim’e operation 
for oblique inguinal hemm, 25,26 
Colitis, appeiidicostomy indicated in, 421 
forms of, 424, 425 
I hemorrhagic, 418, 4M 

ileostomy indicated in, 418 
mufoiiR or mombranout, 424 
Collaime. Srf also Shwk, 

in pancreatic injuries, treatment oi, bio, 
ir 277 

ill pancreatitie, 268 
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Colon, Mtinomyroolf of, 486 
indicatiou in, 488 
Ormptomo of. 480 
tinainiont of, 486, 487 
•dhaoiono of, dingnootie liintgenogTaphy In, 
881 

ndlieoioni and kinks of, 438 
Ormptoms of, 432 
troatment of, 432, 433 
anaitalrifl and snrgical therapy of, 385-3B8 
anastomoaio of gall-bladder with, 262 
anastomoais of ileum with, 3B5-397 
eolitla, 484, 426 
hemorrhagie, 425 
congenital dilatation of, 426 
development of, 379, 380, 442, 519 
developmental reeonatruetion of, 379-380 
diagnoetie rnntgenography of leaiona of, 
220 

diverticula of, diagnostic rontgenography 
of, 222 
diverticulitis, 422 
of the cecum, 422, 423 
of the sigmoid, 423, 424 
treatment of, 424 
elemental reconstruction of, 391 
eases of, 308, 399 
indications for, 301 
postoperative treatment in, 397-400 
preparation of patient for, 391, 398 
technic of, 391-397 
enteroptosis, 433, 434 
foreign bodies in, 436, 436 
complications of, 437 
diai^osis of, M7 
symptoms of, 436, 437 
treatment of, 438 
functions of, 380-384 
restoration of, 387 
transference of, 386 
hernia of, 76, 77 
sliding, 73, 74 
Hirschsprung’s disease, 486 
infections of, ileostomy indicated in, 418 
instruments used in operations on, 390, 391 
. Intussusecption, 431, 432 
indications la, 432 
treatment of, 438 
nudformations of, 380 
malignant growths of, elemental reconstruc¬ 
tion of colon indicated in, 391 
mega, diagnostic Hintgenography of, 220 
mucous cysts of, 487 
multiple polyposis of, 435 
operations on: 
appendieostomy, 421, 422 
cerosigmoidoston^, 415 
Lardonnois and Okincsye’s method of, 
416 

Yoeman’a method of, 416, 417 
eeeostomy, 420, 481 
eolectomy, indications for, 408 
mortality in, 408 
technie of, 400 
eoloatomy, 409-415 
eloBure of opening following, 416 
indications for, 413, 414 
opening of bowel following, 414, 416 
permanent, 411 


Colim, operations on, eoloatenqr, permanent 
Lyneh’s method of, 418, 413 ’ 
Tuttle’s method of, 41.1, 418 
temporary, 409-411 

elemental reconstruction or reseetion of 
the drat portion of the Uam in 
testine, m m 
cases of, 398, 399 
indications for, 391 
postoperative treatment of, 397-400 
preparation of patient for, 391, 398 
technic of, 391-307 
ileosigmoido^my, 404-408 
ileostomy, 417-419 
after-treatment of, 419 
indications for, 417, 418 
instruments used in, 418 
technic of, 419 

reseetion of the sigmoid, Tuttle’s three- 
step operation for, 400-404 
reseetion of the transverse colon, 400 
papilloma of, 578 

perforation of the sigmoid fleaure of, 425, 
426 

ptosis of, diagnostic riintgenography in, 
222 

relation of, to digestion, 382 
relation of kidneys to, 578 
resection of, indicated in Hirsehsprong’s 
disease, 426 

simple atonic dilatation of, diagnostic riint- 
genography in, 220 
surgical anatomy of, 389, 390 
transverse, anastomosis of Ueum and, 408 
hernia of, 76, 77 
resection of, 400 
tuberculosis of, 434 
hyperplastic, 435 
ulcerative, 434, 435 
tumors of, 570, 572 
diagnostic riintgenography of, 881 
technic of, 221 

ulceration of, ileostomy indicated in, 418 
volvulus or mechanical ileus, 427-^1 
qrmptoms of, 428-430 
treatment of, 430, 431 
Colonic constipation, 387 
Colonic irrigation, 381 
in diffuse peritonitis, 481 
in paralytic ileus following appendectomy, 
469 

in sigmoidovesical fistula, 544 
in tympanites complicating peritonitis, 
491 

preceding operation for anal fistula, 533, 
534 

Colonic saccules, 389 

Golopexy in conjunction with nephropexy, 598 
in prolapse of the rectum, 560 
Colostomy, 409 

closure of opening following, 415 
in imperforate anus, 521 
in rectovaginal fistula, 544, 545 
indicatimis for, 413, 414 
opening of bowel following, 414, 415 
permanent, 411 
l.yneh’s method of, 418, 413 
Tattle’s operation for, 411, 412 
preceding treatment of anal fistula, 588 
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Coloatomy, temporair, 409-411 
Coloftomy enp, Oelatour'a, 351 
CohimM of Morgagni, 047 
Common bile duet, eaneer of, removal of, 
263, 264 

eompreaeion of, in chronic pancreatitis, 272 
eonstrietion of, by pancreatic cyst, 279 
drainage of, in ehronie pancreatitis, 274, 
275 

incision of, 259-261 

oeelnsion of, by sear tissue, following 
cholecystectomy, 259 
stone in, ehoiedochotomy in, 250-261 
stricture of, 264 

Compensatory power of human organism, 386 
Complex Ostulm, 537, 538 
Congenital diaphragmatic hernia, 108 
Congenital dilatation of the colon, 425 
Congenital inguinal hernia, 46-48 
anatomy and pathogenesis of, 46, 47 
treatment of, 47, 48 
Congenital strangulated hernia, 129 
Congenital theory of hernia, 8 
Conjoined tendon, 21 

Connell suture in excision of gastric ulcer, 158 
in gnstrojejunostompr, 149, 150 
in intestinal operations, 333, 334 
Connell's method of end-to-end anastomosis, 
355-361 

Constipation accompanying hemorrhoids, 549 
colonic, 387 

following anastomosis of colon and ileum, 
383, 384 

in obstmctml hernia, 128 
in stricture of the rectum, 562 
Continuous aspiration following bladder op¬ 
erations 747 

in diffuse peritonitis, 482 
Contracture of vesical neck, operation for, 
728 

Contusions of the pancreas, complications of, 
278 

indications in, 275, 276 
mortality in, 279 
operative technic in, 276-278 
Cooper’s ligament, 80, 82 
Coprostasis in volvulus, 428 
Coronary artery, 137 
Cremaster musele, 22 
Cremasteric fascia, 9, 22 
Cribriform fascia, 80 

Croupous colitis and enterocolitis ileostomy 
indicated in, 418 

Crural or cmro-serotal maldescent of testis, 
52 

Crushing injuries of the liver, indications in, 
235, 236 

operative technic in, 236, 237 
Cryptitis 568-570 
diagnotis of, 569 
symptoms of, 568, 569 
tKStment of, 569, 570 
Curettage in pancreatic Bstula, 283 
Cusack’s operation for internal hemorrhoids, 
552 

Qystectomy, indications for, 718 
nartiaL for tumors of tho fundus of the 
bladder, 735, 736 
subtotal, 731-734 


Cystectomy, subtotal, incision for, 731 
technic of, 731-733 

transperitoneal, for vesical - neoplasms 
734 

total, 748-745 

with ablation of prostate and vesicles 
744, 745 

Cystic duet, closure of, cholecystectomy indi¬ 
cated in, 257 

(jystie tumors of the liver, 247 
Cystitis complicating prostatectomy, 712 
cystostomy indicated in, 727 
Cystoeele, 125-127 

Cystoma of the anus and rtHrtiim, 573 
Cystoaeo|)e, McCarthy, 703 
Cystoscopy prece<ling prostatectomy, 712, 713 
Cystostomy or permanent urinary nstnla, 727, 
728 

Cystotomy, 723“727 
indications for, 717, 718 
infrapubic prostatectomy and, 706, 707 
perineal, 724 
postoperative care in, 748 
preceding prostatectomy, 628, 683, M4 
suprapubic, 724-727 
indications for, 724 
surgical lamlinarks in, 724 
tlirough longitudinal Incision, 724-726 
through transverse incision, 726, 727 
Cysts of bladder, 718, 741-743 

retrovesical echinococcus, 741-743 
of cecum, mucous, 427 
of kidney, nephrectomy indicated in, 609 
of liver, eehinorocens or hydatid, 244 
complications of, 244 
diagnosis of, 244 
operations for: 
evacuation, 244, 245 
extirpation of sac, 245 
prognosis of, 245 
of mesentery, chyle, 376 
of pancreas, complicntioiis of, 280 
extirpation of, 282 
indications in, 279, 280 
marsupialization of, in one stage, 281, 
282 

in two stages, 280, 281 
mortality in, 282 

KAcamier’s methoil of treating, 880 
resection of wall of, 281 
simple puncture of, 280 
of spleen, echinococcus, 314 
splenectomy in, 299 
splenotomy in, 311 
after-treatment of, 318-314 
technic of, 312 
retroperitoneal, ,508-510 
treatment of, 509, 510 
Csemy suture, 333 

D’Arsonval bipolar current in treatment of 
vesical neoplasms, 746, 746 
Decapsulation of tiie kidney, 598, 5M 
Decortication of the kidney, 598, 589 
Deep epigastric artery, 83 
Deep epigastric vessels. Injury to, in opera¬ 
tion for femoral hernia. 93 
In operation for oblique Inguinal hernia. 
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Delatour '■ eoloitoiny cup, 351 
UcMendiag colon, beinls of, 77 
■lidioK hernia of, 73, 74 
Dcijarilin’i method of draining the common 
bile duct, 275 

DeeJardin’s procedure for panrreatoiluodenec- 
tomjr, 287, 288 

Diabetm, hernia opcrationa contra-indicated 
in, 14 

DinKnoatie rontgeiiugraphy. See Biintgenog- 
raphy. 

Diaphragmatic faaeia, 109 
Diaphragmatic hernia, 108-111 
acquired, falae, 109, 110 
true, 109 
congenital, 108 
diagnoaie of, 110 
treatment of, 110, 111 

Diarrhea, in ulcerative inteetinal tuberculoaie, 
434 

Diet following appciidmtomy, 402 
following operation for intestinal obatruc- ! 
tion, 373 

for movable kidney, 594 
in artiOCial nnua, 348 
in hemorrhoids, 548 

Dietetic treatment of pnnereatie Ostula, 283, 
284 

Diffuse peritonitis. See Peritonitis. 

Digs ten, use of, following o|)eratioiis on the 
bladder, 746 

Digestion, r6le of rcciiin in, 384 

Digital examination of tlic rectum, 514, 515 

Dilatation of eolon, congenital, 425 

simple atonic, diagnostic riintgenog- 
raphy in, 221) 

of duodenum, diagnostic riintgenography 
of, 217 

of esophagus, in cardiospasm, 191 | 

of gall-blafliler, in chronic pancreatitis, 
272 

of panereatie flstuia, 283 
of rectal stricture, gradual, 582, .503 
of stomach, following colonic reconstruc¬ 
tion, 397, 400 
Dilators, esophageal, 191 
Diphtheritic colitis, ileostomy indicated in, 
418 

Direct inguinal hernia, 41-45 
artiOcial, 42, 43 
of the bladder, 60 
treatment of, 07, 08 
varieties of, 60, 07 

surgical anatomy and pathogenesis of, 41, 
42 

treatment of, 43-46 
transplantation of eor<l in, 43-45 
Dtsinfcction in hernia operations, 16, 17 
Distentiou, following operation for umbilical 
hernia, 100 

postoperiitire, hernia due to, III 
Diverticula of bladder, 718, 7.30-740 

eoniplicating prostatectomy, 712, 713 
excision opemtion for, 7.37, 738 
hernia contnining, 07, 08 
plastic nnsvtiou operation for, 738-740 
of cecum, 422, 42.3 

of colon, iliagiinetie riintgenography of, 
222 


Diverticula of esophagus, diagnostic 
genography of, 196 
of intestine, 422 
acquired, 329 
of sigmoid, 42.3, 424 
strangulated hernia due to, 129 
Diverticulitis, 422-424 
ileostomy indicatoil in, 418 
treatment of, 424 
Diverticulum, Meckel’s, 328, 520 
excision of, 328, 329 

Divuision in anal Assure, anesthesia for, . 52 .'! 
indications for, 52.3 
niethmis of, .523, 524 

Double gastrojejunostomy, in hour-gla.<<.<< 
stomach, 109 

Dunib-ticll abscess oimning into the posterior 
eommisHiire, 520 

Dumlenal flstuia due to injury of the duode¬ 
num complicating nephrectomy, 
OIH 

Ttuodenocholcdochotomy, 200, 261 
Duoilcno.jejunnl fossa, 318 
Dnodenosbimy, .341 

Duodenum, aniistomosis of common duct with, 
2<t3, 204 

of gnll-bladder with, 201, 273 
of pimercns with, 284, 285 
anomiilies of, 328 

congenital, diagnostic riintgenography of. 


deformity of, diagnostic riintgenography of, 
217 


dibitation of, dingiiostic riintgimography 
of, 217 

lesions of, diagnostic riintgenography of, 
214 


localization of, 317 
mobilizution of, .341 
oimrntiouH on, 340, .341 
|ierforntioii of, 330, 337 
relation of kidneys to, 578 



uleer of, iissneinteil with aeute pmicrentitis, 
209 

ilingiiostie riiiitgeiiograpliy of, 215 
liemorriingo due to, indications in, 162 
o_|ieratirc procedure in, 102, 103 
indiciiticiiis for operation in, J44 
operations for, 145 
exeisioii, 157-1,59 
gastrojejunostomy, 14.5 
by other means than suture, 1.54 
eoinplieatinns nml eanses of failure 
after, 1.54 

Koeher's anterior, 154 
posterior no-loop, 140-151 
Knux’s, “en V.” 151. 1.52 
Wiilfler’s anterior, 152 1.54 
oeelusion of the pylorus, 1.59, 100 
indientions for, 16(1 
methods of, 1 (HI-102 
perforating, treatment of, 103, 104 
Dupuytren einnip, 348 
Pupuytren enterotonic, 349 
Duret's method of gastroimxy, 1.S9 
Dysentery, nmebie. nppeiidieostomy in, 421 
ileostomy in, 418 
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Dvsentery, amebic abecessea of liver due to, 
237 

Shiga, ileoatomy indicatetl in, 418 

Kchinococcua cyet of liver, 244 
roinpiieationa of, 244 
diagnoaia of, 244 
operationa for: 

evacuation, 244, 2415 
extirpation of tlie aac, 245 
prognoaia of, 245 
of aplwn, aplenectomy in, 299 
treatment of, 3^14 
retroveaical, 741-743 
p.ntholog.v of, 741 
teehnie of ojierntion for, 711-74.1 
Ketopie pregnancy, adlieaiona in. 5(15 
Ketopir ai'leen. acute torBion of |mmIic1o in, 
splciH*ctoniy in, 3((T, 308 
HpleniB-tomy in, 2119, 3(M!, 397 
apleiiopexy in, 311 
Kcneina following cnteroBtoiny, -iis 
Kdelwlila’ operation for liecortication oC tlic 
kidney, 508, 500 

for movable kidney, 501 . _ 

Kgyptiaii Bplenomegaly, Hpb-nectomy in, -.*o, 
300 

atatiatiea of, 310, 311 ,i . 

von KiaelalH’rg 'h method ot occliiaioii ot tin 
pyloruB, 1(50 

Ejaculatory iliictB, injury to. in proBtntw- 
tomy, 713 

Elaatic ligature, lateral anaatoniOBiB by, .1(50. 
3(57 

treatment of anal (iatnla with, o.t.l 
Electrical rHUteri/.:itioii. Sif ( antcrixation. 
Electrol.VBis for nngionia of the rivtum, oi.l 
for hemorrhoiilB. .">10 
Eleaiental recoiiBtrnction of colon, .i.»i 
cnw'B of. 308, 300 
inilicntioiiB for. 301 

poatoricrative trcatinent ol. ..0. I'm 
preparation of pahmit lor, .101. -H- 
technic of, 301 307 
Embolic. Bcptic, necroBing colitiB, 118 
Emholisni, pobnonar.v^ fidlowing proBtatci’- 
toniv, 71."> 

Empyeina. coin|dica(iiig acute pancrcatiliB. 
Eneyateil hernia. 10 

Endoacoiw. (ioldB. hmi.lt ’h operating. <06 
Eml-tn-eml intcBtinal annatomoBiB, .5...5.101 
avoidance of contraction of opening in, .i.i4, 
335 

by Alnrphy button. 30:5. 3^1 
Connell 'b inethoil of, .1.54, .3.iii-.561 
Horaley’a method of, 361, 362 
T,al’lace’B method of. 364 
MniinBell’a metho.1 of, 353-35.) 

Wii'larifBS’rtlett’B metlioil of, 362. .’563 
End-to-end ureteroureteral attaatomo8l^ 
630 

End-to-8i.le inteatinnl annatomoaia, Willard 
Bartlett’a methoil of, 36. 
Enemata. following damp ami cautery oiiera 
tion for hemorrhoida, .5.52 
following ligature opiTotion for liemor 
rhoida, 5.52 


Enemata, in treatment of t,YmpaniteB eompU* 
eating iieritonitia, 401 
medicated, in hemorrhoida, UO 
Enterectoniy, .351-.167 
aeeompanying enteroatomy. 340 
end-to-en.i anaatoinoaia following, by Mur- 
ph.v button, 363, 304 
Ckmiiell'a method of, 3.55-.361 
Iloraley'a method of, 361, 362 
laiPlaee'a iiiethod of, 364 
Maunaidra method of, 353-355 
Willard Bartlett 'a method of, 362, 363 
en.l-to-aide aiiaBtomoaia following, .367 
iiidicatiuna for, 3.51 

Klnpp'a methii.1 of eloanre following, 353 ^ 
lateral unnBtonioBiB following, by elaatic 
ligature, 366, 367 
by Murphy button, ;i(57 
by Blit 11 re, 3(51 36(5 

piirM* Btring methoil of eloaiire following, 
;i.53 

(eclinic of. 351 3.53 

Eiitcro enleroBtoni.v. conibincl with gaatro 
.jejniioBtomy, 1.53, 151 

EnteroptoBia. 4.33, 431 . 

Eiiterorrhaphy in wonndB of the inteatinc, .538 
nnientnl graftB following, 340 
reaiiltB of, 34(1 
Enteroatomy, :I44-.1.5I 
after-treatment of, 347, 348 
cloaiirc of fiM-al Oatiila after, 349-351 
cloBiin* of opening lifter, .340 
coinplicntioiiB of, 346, 347 
failure of artiflciiil nniiB to functionate 
after. 318, .349 

for ilraining tlw inteatiiie above the alte of 
obatriiction iilul iicrompnnied by 
enterwtomy, ;t46 
in diffiiBe peritonitia, 484 _ 
in gangrene of the inteatinc, .346, 347 
inilieationa for, 344 
aimple, 344-34(5 
ilangera of, 345 
rcBiilta of, .31(5 
tiK.hnic of, 344, 345 
' Enterotome, lUipiiytren 'a. .340 
' Epi.liilyniia in non-ileaceniled tcatia, 52 
EfiigaBtric urter.v, ilwp, 23 
Epigaatric hern in, 101 10.5 
I Btrungiilateil, 105 

Biirgical anatomy of, 101-104 
tnoitmcnt of, 104, 10.5 
Epignatric. pain in appendicitie, 440 
■ Epigaatric veBaela, injury to, in operation for 
! femoral hernia, 9.3 

in operation for oblique inguinal hernia, 
.38 

Epiploiiexy, 246, 247 
contra-iniliratinnH to, 246 
SchioBai 'a methoil of, 246, 247 
mo<li6e.|, 247 

Talmn-Moriaon method of, 246 
Erector apina* muacle, 583, 584 
Eryaipelna complicating enteroatomy, 347 
Ervthenia cnnipliciiting eiiteroatomy, 346, 
.347 

Eaerin, line of, in paralytic lleua following 
I nppendectomjr, 469 

I in tyinpanitea complicating peritonitia, 491 



772 


INDEX 


Eferln HUwlate, uh of, for abdominal dia- 
tention folmiriag bladder opera- 
tioM, 747 

Eiophaaiif, eareinoma of, jejunoitomy mdi- 
eaM ill, 341 

eardioepaam in, diaigaoatie rontgenography 

congenital anomaliea of, diagnoatie root- 
genograplij of, 107 

diagnoatio rdntgenograph/ of baiona of, 

m 

dilatation of, in eardjospaam, 101 
dirertieula of, diagnoatie rontgenographjr 
of, 106 

foreign bodiea in, diagnostic riintgenog- 
raphy of, 196 

new growtha of, diagnostic rdntgenograpby 
of, 197 

onerations on, jejunostomy preliminary to, 
341 

stenosis of, gastrostomy in, 181 
strictures of, iliagnostic rootgenography of, 
197 

transposition of, diagnostic rontgonography 
of, 197 

Kther anesthesia in ointrations for acute peri¬ 
tonitis, 479 
in urology, 680 

Evisceration in diffuse peritonitis, 484 
Exaggerated lithotomy position for rectal ex¬ 
amination, 513 
Kxosplonopexy, 315 

KxsanguinaM renal zone of Hyrtl, 580, 581 
External iliac vessels, injury to, in opera¬ 
tion for femoral hernia, 93 
in operation for oblique inguinal hernia, 
38, 39 

External inguinal ring, 21 
External oblique muscle, 583 
aponeurosis of, 30, 21 

Extraeapsiilar nephrectomy, technic of, 610- 
614 

Extraperitoneal bladder hernia, 66, 67, 68 

Falciform ligament of the liver, 103,104 
Falciform process, 80 

Fallopian tube, acute peritonitis originating 
in, 473 
hernia of, 60 
tuherculo^ of, 601, 502 
operation in, 502, 503 
prognosis in, 603 
Fascia, lumbar. 583 
pelvic, distriimtion of, 627 
Fascia lata of the thigh, 80 
"Fat hernia," 3 

Fat necrosis in omentum and abdomen in 
pancreatitis, 267, 268 

Fecal abscess foUoiring intestinal suture, 340 
Fecal Ostula, 348 
closure of, 349-351 
complicating appendeetomy, 468 
complicating tuberenlous perltoaitla, 603 
due to injury of the intestine eompneatlng 
nephrectomy, 618 
eaterestenre indicated in, 351 
Fecal ineontmenee follow!^ colostomy, 400 
Feeding, after jejnnostomy, 348 
in arUflelnl anui^ 348 


Femoral hernia, 78-94 
Cloqnet’s, 94 . 
eovmnga of, 84 
diagram of, 7 
Heaselbaeb’s^ 94 
Langier’s^ 94 
patfaogenesia of, 80-M 
prevaseniar, 94 
retrovaaeolar, 94 
snigieal anatoi^ of, 79 
fascia lata of the thigh, 80 
Poopart’s ligament and its redactions 
and eontiauBtion, 80-82 
skin, subcutaneous fat, superdeial fascia, 
and superdeial vessels, 80 
treatment of, 84, 85 
autoplastic procedures, 87 
divi^n of Poupart’s ligament, 87 
heteroplastic operations, 87 
high approximation of Poupsrt’s liga¬ 
ment to the pubic bone, 86 
incinon above Ponpart’s ligament 
(Moschcowitz’a operation), 87- 
94 

incision in the femoral region, 86, 86 
ligation of the sac, 85 
Femoral vessels, 

relation of, to trsnsversalis fascia and peri¬ 
toneum, 4, 5 

Fenger’s method of repairing a divided vas 
deferens, 37 

Ferguson-Uoley modidcation of Bassini’s op¬ 
eration for oblique inguinal her¬ 
nia, 27, 28 

Ferguson’s method in rectovaginal dstula, 546 
"Fettbruch,” 3 

Fibroid ring surrounding internal urinary 
meatus of the bladder, 728 
Fibroma of the intestinal tract, 572 
Fibrosarcoma, retroperitoneal, 509, 510 
Fibrous variety of tuberculous peritonitis, 501 
Finney’s method of gastroduodenostomy, 166- 
168 

contra-indications to, 168 
results of, 168 

Finney’s pyloroplasty, in hour-glass stomach, 
170 

Fischer’s treatment of diffuse peritonitis, 483, 
484, 493, 494 
Fissure of anus, 521-524 
following operation for hemorrhoids, 664 
local treatment of, 522, 523 
surgical treatment of, anesthesia for, 623 
dangers and difBeulties of, 624 
indications for, 623 
methods of, 623, 524 
aymptoms of, 621, 622 

Fistula, duodenal, due to injury of the intes¬ 
tine in nephrectomy, 618 

fecal, .348 
closure of, 349-351 
complicating appendeetomy, 468 
eomplicatiBg tabereulons peritonitis^ 503 
doe to injury of the intestine in nephiee- 
tomy, 618 
ntereetomy in, 351 

intestiiial, following iatestmal sature^ 840 
intraperitoneol, closure of, 361 
pancreatic, ineisiOB of, 284 
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Piftn]*, panereatie, iadieationa in, 28^ 283 
panereatieoeholfleyataBtain^ ia, 285 
pancreatieodnodenostoinjr ia, 284, 285 
paaereatieoKaatroatonij in, 285 
Wohlgnmath’a treatment ot, 283, 284 
rectal, following omration for pelTireetal 
abse^ 630 

following opera&n for aiiperdeial abieeH 
of anua or rectum, 525 
recto-nrethral, due to injuiy of the rectum 
in proitatectomy, 712 

renal, eetabliahment of. See Nephroetomy. 

permanent, following nephrostomy, 603 
tufaereuloua, 503 
ureteral, nephrectomy in, 609 
ureterectomy in, 635 

ureteroTaginal, ureterocyatotomy in, 631 
urethrorectal, complicating pemrectal ah- 
Bceaa, 631 

urinary, establishment of. See Cystostomy. 
following prostatectomy, 712 
Fistuls in ano, 531-546 
anatomical considerationa in, 531 
Beck ’a paste treatment of, 533 
claaaiOcation of, 531 
complex, 537, 538 
complicated, 540-545 
due to foreign bodies, 437 
elastic ligature treatment of, 633 
horseshoe, .537 
indications in, 531 
instruments used is, 531, 532 
methocis of treating, 632, 533 
operative treatment of, after-treatment in, 
539, 540 
anesthesia in, 5.34 
causes of failure of, 538 
complications of, 538, 530 
determination of fistulous tract, 534 
excision of fistula, .534, 535 
with immeiliate closure of wound, 535- 
537 

preparation of patient for, 533, 634 
recto-urethral, 540-643 
treatment of, 541-543 
- rectovaginal, 544, 545 
rectovesical, .544 
reetovulvar, 644 
sigmoidovesiral, 544 
symptoms of, 531 
tubmulous, 54.5, 546 
watering-pot, 537 
Fistulectomy, 534, 5.35 
with immi^iste closure of the wound, 535- 
.537 

Forceps, 1* Place, 364 
Foregut, embryonic development of, 518 
Foreign bodies in appendix, diagnostic rSnt- 
genography in, 219 

is iwcum, diagnostic rontgenography in, 
220 

ia esophagus, diagnostic rontgenography of, 

IM 

in pharynx, diagnostic rSatganogn^hy of, 
196 

in rectum or colon, 435, 436 
complications of, 437 
diagnosis of, 487 
symptoms of, 436, 437 


Foreign bodies in reetnm or eolon, treatment 
of, 438 

in small intestine, enterotoiny in, 336 
in stomaeh^^iagnostic rdat^o^phy of, 

removal of, 143, 144 

Forked truss, use of, in rases of non-do- 
srended testily 55 
Fowler position, 486-488 
exaggerated, 487 
following appendectomy, 461 
in appendicitis with diffuse peritonitis, 
464 

Fowler's method of imatural drainage in peri- 
tonitia, 486 

of uretero-intestinnl anastomosis, 633, 634 
Freudenberg 'a method of eautcrixation of the 
prostate, 701 

Freyer and i'ullor’s method of suprapubic 
prostatectomy, 680, 690 
Fulguration in malignant tumors of the pros¬ 
tate, 710 

in prostatic obstruction, 70.3, 704 
in tumors of the rectum, 572 
Fuller and Freyer's method of suprapubic 
prostatectomy, 689, 690 
Funicular process, hernia into, 48 


Qall-bladder, abscess of, treatment o^ 405,496 
acute peritonitis originating in, 474 
anastomosis of, with intestine. See Choio- 
cystenterostomy. 

anastomoris of pancreas with, 285 
atrophied, cholecystectomy indicated in, 
257 

biliary fistula of, eliolecystenterostomy in¬ 
dicated in, 261 

cancer of, cholecystectomy in, 257, 258 
diagnostic rSntgenography of lesions of, 
224 

dilatation of, in chronic pancreatitis, 272 
drainage of, 248-2.57. See alto Choloeystoa- 
tomy. 

gangrene of, cholecystectomy indicated ia, 
257 

iafismmation of, cholecystectomy indicated 
in, 257 

removal of, ^7-259. See alto Cholaeyatae- 
tomy. 

Gall-stones, associated with acute panereatltiab 
269 

cbole^stostomy for, 248-267 
drainage in, 256 
instruments for, 248, 249 
partial cholecystectomy and, 256 
results of, 256 
technic of, 249-256 
variations in, 256, 257 
postopsrative care ia; 
administration of water, 261 
care of stomach, 262 
control of bleeding, 261 
removal of tabes and sutares, 262 
treatment of biliaiy fiatulm, 262 

Galvanocantery, Bottinf’s, 701 
Frendenberg'a 701 

Gangrene of gall-bladder, cholecystectomy in, 
257 

of intestine, eaterectomy for, 351 
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OanKTcne of intntino, enteroRtomy for, 
;M7 

prevention of, in o|)criition8 on the snull 
intcRtinr, 331 

Oangrenoii ap|)eti<liritia, non-operativo treat- 
inent of, 476, 477 
Oangrenoua pttnrmititis, 270 
“Oas pains" folhiriug appendectomy, 463 
UaBtrortomjr, partial, 174-ISO 
after-treatment of, 179 
modifications of, 178, 179 
results of, 179, 180 
technic of, 174-178 
total and subtotal, 180, 181 
Uastric artery. 137 
Uaitric carcinoma, 172-186 
imIicntioDs ami contra-indications for op¬ 
eration in, 173, 174 
jejunustoniy in, 341 
rewilts of, 313, 311 
nietastaHTH of, 173 
operatiuiiH for: 

giiHtruHtniiir, indicHtiuiiH for, IHl, I8l! 
Kader nietliud of, 184 
•linnii's nietlioil of, 180 
Hsahiinojcw-Kriink method of, 18,'!, 186 
Htnitiiii method of, 182-184 
Tnvel’s melliuil of, 180 
Wit/el method of, 184, 185 
partial gaatna-tomy, 174-179 
ufter-tnmtment of, 179 
results of, 179, 180 

total and siilitotal gastrectomy, 180, 
181 

(lastrir dilntntiuii following colonic recon¬ 
struction, 397, 400 

(Instric liemorrhaKt! due to ulcer, indications 
in, 162 

operntiro procedure in, 163, 163 
following giiHtroJejuiiostoiny, I>'>4, 155 
Gastric Inruge, following colonic roconstruc- 
tioii, 400 

in nciito (H-ritonitis, 470, 479, 490 
Gastric uleer, iliagnostie riintgonograpby of, 
206 

signs in, 306 

hemurrlingo due to, indications in, 162 
0 |H<rutivo procnluro in, 162, 163 
hoiir-glttsa stoinarh duo to, 168 
indications for operation in, 144 
jejunostomy in, 341 
results of, 343, 344 
iiialiguant degonorution of, 145 
oiH'rutiuiiB for: 
excision, 157-159 
gastrojejunostotny, 145 
anterior, Koclier’s methotl of, 154 
Wiilfler’s inethoil of, 152-154 
' by other meuns than auttiro, 154 
coinplicatious and causes of failure 
after, 154 

S Mterior no-loop, 146-151 
oux's “en Y,^> 161, 158 
occlusion of the pyloru^ 159, 160 
indirntiims for, 160 
methods of, 100-162 
pylorectouiy, 179 

perforating. tn<ataient of, 163, 104 
Uastroduodvnalis, 137 | 


Oaatroduodenostoray, 166 
Finney’s method of, 166-168 
in hour-glass stomach, 170 
Onstro-enterostomy following operatim, . 

perforation orthe'^S'.,,,.'; 


I Oastro-epiploiea deztra, 137 
Uaatro-epiploktt sinistra, 137 
UaatrogaBtroatomy, anterior, in Jioucdavs 
stomach, 171 

Gastro-intestinol hemorrhage complicatin'' 
splenectomy, 300 ^ 

Oastrojejunal ulcer, 155, 156 
Gastrojejunostomy, 145-157 
anterior, Koeher’s method of, 164 
Wolfler’s method of, 152-154 
by other means than suture, 154 
choice of method of, 145, 143 
complications and causes of failnro after, 
1.54 


idosiire of the o|a'ning, 1,56 
hemorrhnge, 154, 1,5.5 
intestinal obstriictiun or inturnnl licruin. 
1.56 

|ieptic nh-er of the jejunum, 155, 1.56 
re^irgitant vomiting or vicious circle, 15.5 
too rapul emptying of tho stomach, 1.56. 
157 


double, in hour-glass stomach, 169 
for hemorrhnge from gastric ulcer, 162, 163 
in gastric carcinoma, 173 
in gostroptosis, 190 

in perforating gastric or duodenal ulcer, 
163, 164 

of lower border of pouches in hour-glass 
atomneh, 171 

posterior, in hour glass stuinneh, 169 
posterior no-loop, 146-151 
modifications of, 151 
Roux’s, “en V," 151, 152 
Gnstroiiexy, 187-190 
Heyea's method of, 187 
choico of method of, 189 
Coffey's liamniock inothod of, 188 
Durct’s rnethu*! of, 189, 190 
indications for, 187 
results of, 189, 190 
Kovsing's method of, 188, 189 
Gastroplication, 190, 191 
Gastroptosis, 186-190 
indications in, 186, 187 
operations for, Heyea’s, 187 
choice of, 189, 190 
Coffey’s iminmoek, 188 
Dnret's, 189 
results of, 189, 190 
Horsing’s, 188, 189 

Gastroscopy in diagnosis of new growths of 
stomach, 204 
Gastrostomy, 181-186 
indications for, 181, 182 
Jianu’s method of, 186 
Kader method of, 184 
Koeher’s method of, 186 
Marwedei’s method of, 185 
Hcnn nwthod of, 182-184 
Hsabauejew-Frank method of, 185, 186 
Stamm method of, 182, 183 
niter-treatment in, 183, 184 



, ,:„troBtomy, Tavel’» method of, IM ' 

Witzel method of, 184, 185 
i.iiiitrotoiiV, 143, 144 
in cardioepaem, 191 
indications for, 143, 144 
technic of, 144 
• .iiteh bed, 461, 487, 488 
(iiiiieher typo of eplenomegaly, eplcnectomjr 
in, gtatistica of, 311 
(icily suture, 339 

(iunito-urinary tract, diagnostic rontgenog- 
raphy of, 639 
apparatus for, 648, 649 
interpretation of rontgenograms in, 663 
preparation of patient for, 639, 647 
relation of rontgenologist to physieiun 
and patient in, 666 
technic of, 646 

thoroughness of examination in, 646 
value of, 640, 666 

(ieorge David Htewart stitch, S36 | 

Derster’s method of ligating the pedicle in | 
nephrectomy, 614, 615 I 

Uibson’s incision for exposing the ureters, 685 ! 
Uimbernat’s ligament, 80, 88 
Girard’s method of occlusion of the pylorus, 
161 

Glands of Bartholin, rcctovulvar Ostulu duo 
to suppuration of, 544 
Gluteal hernia, 107, 108 
treatment of, 108 

Glycosuria due to pancreatic cyst, 279 
Goldschmidt’s eniloscopic prostatotomy, 706 
Goldachmidt’s ojieruting endoscope, 706 
Gonorrhea, hernia operations contra-indicated 
in, 14 

in undescended testis, .'>5 
preceding superior jiclvirrctnl abscess, 589, I 

530 , 

Grafts, omental, 3t0 | 

Gruiie sugar solution, in treatment of perito- { 

nitis, 493 ’ 

Graser's oiierntion for umbilical hernia, 09 
Grossich method of ioilin disinfection in her¬ 
nia operations, JO, 17 

“Guide” sutures, in partial cystectomy, 
7.35 

Gumma of the liver, 844 
Gunshot wounds of liver, 237 
of stomach, 141 
operation for, 142, 143 
after-treatment of, 143 
complications of, 143 
drainage in, 143 

Guyon’s operation for movable kidney, 596 

Wagner’s methml of controlling hemorrhage 
in prostatectomy, 688, 689 
Hahn’s method of pylorodiosis, 164, 165 
llalsted's method of preparing sutures, 331, | 
332 

llalsted's modiheation of Rassini's operation 
for oblique inguinal licrnia, 86, 

87 

Heineke-Mikuliex pyloroplosty, 165 
llematemesis, splenoetomy indicated in, 899 
Hematoma following apiiendectomy, 464 
following operation fur oblique inguinal ' 
hernia, 37 


7 ^(iT 9 % v«wt) piCTciAVou ot, m opeialioa 
femoral homia, 93 

Hemeaia, uae of, preceding local appUeatioBM 
for anal fissure, S23 

Hemesia anesthesia for Lynch ’a operation for 
priiritna nni, 507 

for oficration for postaiml ilimpio, 574 
for o|H‘ration for HU|)or6einl absri'ss of the 
nnus or reetom, .584, 525 
Komorrhnge, eerebral. following prostatec¬ 
tomy, 715 

eomplieating noplirt>rtom.v, 617, 61S 
eoinplieating o|M<rntioii for anal fistula, 
.53.S 

following eolonie reeoiiHtruetioii, 4U0 
following gnII'Stune 0|H'ratioiis, 868 
following gastrojejunostomy, l.'il, 155 
following ui)erHtiun for aeiite pnnereatitis, 
270 

following aideneetomy, 30.8 
following spleuntomy for abscess, 312 
from the stamp following appendectomy, 
46.5, 466 
prevention of, 456 

gastric, due to nicer, in<licntions in, 162 
operative proeedure in, 168, 163 
gnstro-intestinnl, complicating splenectomy, 
309 

in crushing injuries of the liver, 836 
in internal hemorrhoids, .551, .558 
in litliolnpnxy, 730 
ill ofierntious fur liemorrliuids, 548 
in o|ieratioiis on the liver, control of, 247 
in pancreatic cysts, 880 
in prnstatcetoiiiy, 714 
control of, 686 689 

intrnreiinl, nephrostomy indicated in, 605 
tm'linic of, 6o6 
mesenteric, 37.5, 376 
in npiiendeetoniy, 465 
omental, 375 

in acute npjieiidieitis with abscess, 4.59 
prevention of, in oin'ratinns on the small 
ilib'stiiie, 330, 331 
Jlemorrhiigic colitis, 485 
ileostomy indicated in, 418 
Hemorrhoidal area, .547 
Hemorrhoids, .546-554 

internal, anutomicnl considerations of, 647, 

548 

, elioice of method in, .548 
rlam|i and enntery (Cusack’s) operation 
for, 5.52 

electrolysis in, .549 
indications in, .547 
injection treatment of, 549, 650 
instruments usiol in, 548 
ligature operation for, 550-5.52 
after-treatment in, 552 
palliative treatment of, 548, .549 
uleerations and fissures following opera¬ 
tive treatment of, 5.54 
Whiteheail o(H'ration for, .5.53, 551 
after-treatmeiit of, 5.54 
prulaiMcd, .516 
indications in, 518 
Whitehead oisirution for, 553, 554 
rasplwrry. 8rc Hemorrhoids, internal, 
thromtmtie, 546, 547 
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Hnurrboldi, thronibotie, inatraownti nMd in, 
M 

lyaptomt of, S46 
tMtmont of, S47 

Uopatlo doct, otono in, dioledoohotoniy in, 
259-261 

Horoditr in nppendieitia, 380 

Horaln, artiflu^ 42, 43 
Cloquet04 

eomplleaM by' appendfasitii, 71, 72 
eompUeated hjdroeele, 49 
treatment of, 60, 61 
varietiee of, 60 

eomplieated by imperfect deeeent of Iba 
teetie, 61-61 

anatomical varieties of, 61, 62 
Beck’s necktie operation in, 67 
Sevan’s operation in, 67-61 
indieatioM and reasnni for operating in, 
54, 55 

Keetley-Torek operation in, 67 
Klrechner’e operation in, 67 
Langenbeek’s operation in, 65, 66 
Lana’s operation in, 56 
lengthening of vas deferens in, 56 
orchideetomy in, 66 

replacement of testis within abdomen ii^ 
56 

HeliUller’s operation in, 56 
Starr’s operation in, 57 
complicating appendieostomy, 421 
complications of, 128-133 
pongenitsl inguinal, 46-48 
anatomy and pathogenesis of, 46, 47 
treatment of, 47, 48 
coverings of, 9 
diaphragnsatie, 108-111 
acquired, false, 109, 110 
true, 109 
congenital, 108 
diagnosis of, 110 
' treatment of, 110, 111 
direct inguinal, 41-45 
artiOeial, 42, 43 

surgical anatomy and pathogenesis of, 41, 
42 

transplantation of cord in, 43-46 
encyst^ 49 
epigastric, 101-105 
femoral, 79-94 
coverings of, 84 
diagram of, 7 
paraogenesis of, 82-84 
surpeal anatomy of, 79-82 
treatment of, 84, 85 
autoplaatie praeedntea, 87 
divLnon of Poupart’s ligament, 87 
heteroplastic operations, 87 
high approaimation of Poupart’s liga¬ 
ment to the pnbie bone, 86 
incision above Poupart’s ligammt 
(Uoseheowits's oporatloa), 87- 
94 

incision in tbs femoral region, 86, 86 
ligation of the sae, 85 
foUowtag appendectomy, 464 
following ehohieystaatomy, 849, 260 
^tealTlOf, 108 
HeaceU)aeh’% 94 


Hemii^ intotUok 8, 49 
inflamed, 128, 129 

iagninaL See also Hernia, direct inguinal 
and oblique ingninaL 
diagram of, 7 

following appendectomy, 453 
Kocher’s "Verluerung Methode” in, 17 
inguinosuperflcial, 62, 63 
internal, 113-115 
diagnows of, 114 
strangulated, 114 
treatment of, 114, 116 
Interpaitetal, 63, 64 
inientitial, 61-66 
into the funicular process, 48 
into the umbilical cord, 100, 101 
pattogenesis of, 100 
surgical anatomy of, 100, 101 
treatment of, 101 
Kustor’s, 62, 63 
lateral ventral, 105 
Laugler’s, 94 
Littn’s, 129 
lumbar, 113 
oblique inguinal, 20-41 
anomalies of hernial contents in, 66-79 
anomalies of hernial sac in, 46-06 
coverings of, 9, 84 
operation for, 25-41 
accidental difflculties and dangers in, 
37-39 

Andrews’, 28-34 
Bassini’s, 25, 26 
causes of failure of, 39-41 
Coley’s, 26 

Perguson-Ootey, 27, 28 
llaistod’s, 26, 27 
in the female, 34 
Kocher’i^ 35, 36 
results of, 4i 
W6Ifler’^27 

postoperative course and complications of, 
36, 37 

recurrence of, 39-41 
surgical anatomy of, 20-25 
obstructed, 128 

obturator, surgical anatomy of, 106,107 
treatment of, 107 
of appendix, 70-72 
of bladder, 66-68 
treatment of, 67, 68 
varieties of, 06, 67 
of fallopian tube, 69 

of intestine, complicating enterostomy, 347 
of large intestine, 72 
slidmg, 72-75 
treatment of, 77-79 
varieties of, 76, 77 
of lines alba, 101-105 
strangulated, 105 
surgical anatonv of, 101-104 
treatment of, 104, 105 
of ovary, 68, 69 
treatment of, 69 

of small Inteatins, following gastrojejunoe- 
tomy, 166 

of apleea, traumatic, apleaeetonqr ia, 307 
of ureter, 68 
of tttsms^ 70 
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Tlornia. palliative tnatmeat of, 10-lS 

perineiJrnsm 

into liie anterior or poeterior wall of the 
vaginaj 185-127 

Sato the anterior wall of the rectum, 
, pathogeneiis of, 118-122 
tmatmmt of, 122-125 
into the poeterior wall of the urethra, 127 
Burwieal anatoniv and pathogeneaia of, 
115-117 

prevaeeular femoral, 04 
properitoneal, 64-66 
treatment of, 65, 66 
prophylactie treatment of, 10 
radical treatment of, by injeetion of irri- 
tanta, 12 

by injeetion of paraffin, 12, 13 
by truae, 12 
operative, 13-20 
aneathetic for, 15, 16 
eaaentiala of, 17, 18 
indieationa and eontra-indieationa for, 
13-15 

inatmmenta and euture material for, 
18-20, 40 

ligation of the aac in, 17 
preparation of patient for, 15 
aterilization in, 16, 17 
recurrence of, 1, 2, 18 
recurrent inguinal, treatment of, 45, 46 
retrograde incarceration of, 130 
retrovaaeular, 94 
Biehter'a, 129 
acintie, 107, 108 
eliding, 72-75 
atrangulatoil, 129-133 
treatment of, 130-133 
indientiuna and contra-indicationa for, 
130 

herniotomy, 132, 133 
tazis, 1.30-132 

aurgical anatomy and pathogeneaia of, 
2-9 

poritoiieai ouc, 2 
properitoneal fat, 2, 3 
tranai'eraalia faacia, 3-7 
theoriea of cauaation of, 7, 8 
through diaphragm, diagnoatie rontgenog- 
raphy in, 223 

traumatie, of the npleen, 299 
tuberenloua peritonitia in, SOI 
umbilical, 94-100 

anatomical conaiderationa of, 04-97 
contents of, 98 
coverings of, 97 
treatment of, 97, 08 
operative, 98-100 
ventral. 111, 112 
treatment of, 112 
varietiea of, 111, 112 
“Hernia adiposa,” 3 
Hernial ring, internal, 4 
Hernial aac, 24 
Herate en W, 130 
“Uernie prosseuM,'' 3 
Beroie par fcosciile, 76 
Bemif par ptiasemcat, 72, 119 
Hemiotome, 132 
Hemioton^, 132,133 


Heraeher’a method of deelnaion of the py- 
htrus, 161 
Hesaelbach’a hernia, 94 
lleHelbach ’a triangle, 6, 7 
Ileteroplaatie operationa for femoral hernia, 
87 

Heuaner’s method of infrapubie proatatee- 
tomy and cystotomy, 706, 707 
Hiccough following colonic reconstruction, 
399, 400 

High-frequency cauterisation of the prostate, 
703, 704 

High-frequency current in treatment of malig¬ 
nant tumora of the prostate, 
710 

in treatment of vesical neoplasms, 745, 746 
Hind-gut, embryonic development of, 520, 521 
Hirschsprung's disease, 425 
Hoffmann's methml of orchiaion of the py¬ 
lorus, 161 

Hormonal, use of, for alidominal distention 
following bladder operations, 747 
Horae scrum, use of, in guli-stono cases, 262 
Horseshoe Ostuhe, 537 

Horsley 'a mcthoil of end-to-end intestinal an¬ 
astomosis, .361, 362 

Hour-glass deformity of stomach, diagnostic 
riintgenugraphy of, 199 
due to adhesions, diagnostic rontgenography 
of, 199 

due to new growth, 203 
due to pressure from without, 203 
functional, diagnostic rontgenography of, 
199 

operations for, 168-172 
anterior gnstrognstrostomy, 171 
digital ilivnision nnd gastroplasty, 172 
double gastrojejunostomy, 169 
gastrojejunostomy of lower Iwrdor of 
pouches, 171 

Kammerer’s operation, 170 
posterior gastrojejiinoatomy, 169 
resection of mid portion between clamps, 
169, 170 

resection of wedge-shapml portion, 170 
organic, diagnostic riintgenography of, 
199 

Howship-Romberg symptom in obturator her¬ 
nia, 106 

Hydatid cysts of the liver, 244, 245 
complications of, 244 
diagnosis of, 244 
operations for; 
evacuation, 244, 245 
extirpation of the sac, 245 
prognosis of, 245 

Hydrocele, complicating hernia, 49-51 
of the cord, liO 
of the tunica testis, 50 
Hydrocele communicano, 50 
Hydrogen peroxid in treatment of stricture of 
the rectum, .562 

Hydronephrosis, intermittent, ureteropyelo- 
plosty in, 622 
nephrectomy in, 612, 613 
nephrolithotomy in, 604 
nephrostomy in, 605, 606 
plastic operationa on kidney pelvis in, 021 
uieteropyelostomy in, 623 
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Hydrotherapy, following eolonie reconstruc¬ 
tion, .‘198, 899 

llyoHciii, use of, preliminary to operation for 
anal lietula, •’S34 

lly)M<riipphr()inn, retroijeritoneal, 508, 509, 510 
llyj><TplnHtir tiil>enMiloHig of the colon, 435 
llv|M>t'trophii>d proHtate, aiiatoinie changes in, 
071 075 

lll■lligll, <ili!> 

ll.vpertrophieil Hplenii, injury of, 306 
Hpleiie<'toniy iiiiiicated in, 300 
ll,V|Mi(ieriiin(;iyHiH, foliutring oiwratioii for per- 
itonitin, 4KU 

prmnling operutionn on tiio stomach, 141 
liyrti, /.one of, 580, 581 
JlyntenH'toiiiy in fiilieretiloNia of fallopian 
tiiiics, 501, 502 “■ 

Icc-bng, use of, in acute pt'ritonitis, 477 
ichthyol, local nppliciition of, in anal Ossurc, 
522, 523 I 

in cryptitis, 509. 570 

lli>u<‘i‘cnl Junction, locution of, in appendec- I 
toiny, 454 

lIcuciH'ul valve, 380, 390 
dingnostic riiiitgenogrnphy of lesions of, 218 
inconipetencv of, dingnostic runtgenography 
in, 218 

spasm of, diagnostic n'intgenography in, 218 
Ileocolic artery, 44(i, 448 
I leocolostoniy following n'wtction of Orst por¬ 
tion of colon, 395-397 
I Icosigmoidostoiny, 404-408 
prevention of nnastnltic reflux after, 388 
Urostomy, 417-419 
after-trcntnient of, 419 
case of, 382, 383 
for tumors of the colon, 572 
in multipto polyposis of tlio colon, 435 
in siginoidovcsical flst-nia, 544 
in ulcerntivo tulien-nlosis of the colon, 434 
indicated in hemorrhagic colitis, 425 
imlieations for, 417, 418, 
iiistriinionts used in, 418 
technic of, 419 

Ileum, anastomosis of colon and, 395-,397 
anastomosis of transverse colon and, 408 
anomalies of, 328 
development of, 441, 442 
diagnostic riintgenography of lesions of, 218 
function of, 383 

iui|iortanco of, comimred with jejunum, 327 
injury to, complicnting ap|)endortomy, 460 
l(H-alisution of, 326, 327 
Ileus, adynamic. iSee Ileus, paralytic, 
nieclianical, 427 
c.ise of. 428-430 

complicating appendectomy, 468, 469 
due to iieritonitis, 484 
indications in, 428 
symptoms of, 428 
triMitment of, 430, 431 
paralytic, complicating appendectomy, 468, 
469 

liiohypogast-ric nerve, 583 
Tlio-ingiiinnl ncn'c, .583 
Impt'rfornto anus. 520, 521 
Implantation of ureters, indieations for, 630, 
631 


Ineompeteney of ileocecal valve, dia;. 

Incontinence following dfvulsion for an .i b 
sure, 523 ' 

following operation for anal fistula (, 
following prostatectomy, 711, 712 ’ ’ " 

Infantile hernia, 8, 40 
Inflamed hernia, 128, 129 
lnfra]nibic prostatectomy and cystotom> 'ub 
707 . • ' o, 


fnfundibuliform fascia, 4 
Inguinal canal, 25 
Inguinal fossm, 24 

Inguinal hernia, absence of proiieritoncal f-ii 
in, 3 

complicated by hydrocele, 49-51 
treatment of, 50, 51 
varieties of, 50 

complicated by imperfect descent of llie 
testis, 51-61 

patomical varieties of, 51, 52 
iadications and reasons for operating in 
54, 55 ' 


treatment of: 

Beck'a necktie ojieration, 57 
Bevan’s optwation, 57-61 
Keetley-Torek operation, 57 
Kirschner's operation, 57 
liangenbcek’g method, 55, .50 
lainx’s operation, 56 
lengthening of vas deferens, 56 
orchideetomy, 56 

replacement of testis within abdomen, 
.56 


Sehiiller’s operation, 56 
Btarr’s operation, 57 
congenital, 46-48 

anatomy and pathogenesis of, 40, 47 
treatment of, 47, 48 
diagram of, 7 
direct, 41-45 
artificial, 42, 43 

surgical anatomy and pntliogencsia of, 41, 
42 

treatment of, transplantation of cord in, 
43-45 


encysted, 49 

following appendectomy, 453, 465 
interstitial, 61, 62 
inguino8U|H>rficia1, 02, 63 
interparietal, 63, 64 
properitonenl, 64-66 
into the funieiilar process, 48 
Koeher's ‘ ‘ Veringerungs Methodo” in, 17 
oblique. 29-41 


coverings of, 9, 84 
infantile, 49 

operation for. accidental dangers and 
difticulties in, 37-39 
Andrews’, 28-34 
Bassini’a, 26, 26 
causes of failure of, 39-41 
Coley’s, 26 

Ferguson-Coley, 27, 28 
Rolsted’s, 26, 87 
in female, 34 
Koeher’s, 35, 36 
results of, 41 
Wolfler’q, 27 
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iLirainal heinia, obUque, poitoperative eourie 
and eomplicatioiia of, 36, 37 
inteatiiial obftruetioa, 37 
poitoperative fever, 36 
poitoperative pneumonia or bronebitii, 
36 

retention of nrine, 36 
tympanitei, 36 
wound infection, 36, 37 
recurrence of, 39-41 
BUrgical anatomy of, 20-23 
aponeuroiii of the external oblique 
muicto and ita contingent itrue- 
turei, 20, 21 

cremaiter munclc and cremaitoric fai- 
eia, 22 

deep opigaatric artery, 23 
internal oblique and tranaveraalia mui- 
clea and conjoined tendon, 21, 22 
Poupart’i ligament, 23 
akin, aubcutaneoua fat and anperdcial 
faacia, 20 

ipermatic cord, 22, 23 
tranaveraalia faacia, internal inguinal 
ring, properitoncal fat, and peri¬ 
toneum, 23-2-'i 
of appendix, 70-72 
of bladder, 06 OR _ 
trentmeut of, 07, 63 
vnrietiea of, 00, 07 
of fallopian tube, 01) 
of large iiiteatine, 72 
eliding, 72-75 
trentiiieiit of, 77-79 
varietica of. 76, 77 
of ovary, OS, 69 
treatment of, 69 
of ureter, OS 
of utcrua, 70 

recurrent, tnntinent of, 45, 46 
Inguinal non-tlewemleil tcatia, 51 
inguinoanperflcinl hernia, 62, 63 
InguinoauperOeial maldeacendeil tcatia, 51, 52 
Injection treatment of incomplete prohipae of 
the rectum, 555 

of internal hcniorrhoiila, 549, 550 
ininriea, Intrn-alMlomiiinl, indientiona in, 335, 
330 

of ejaculatory dneta in proatntectomy, 713 
of ileum or cecum, complicntiug apjmnih-c- 
toiny, 460 

of inteatine. complicating nephrectomy, OIR ! 
of kidnev, nepliKH tomy indicated in, 609 
of liver, ■ernahing. iiidicationa for, 235, 236 
operative twhnic in, 236, 237 
of meaentery, 375, 376 
of omentum, 375 

of omentum or inteatine, following appen¬ 
dectomy, 465 

of pnncreaa, complicating ipleneetomy, 308, 
309 

complicationi of, 278 
indications in, 275, 276 
mortality in, 279 
o|)erativa technic in, 276-278 _ 
of peritoneum, adheaiona following, 504 
complicating nephrectomy, 618 
of pleura complicating nephrectomy, 618 


Injuries of proitate, in divulaion for anal 
6aiure, 524 

of rectum, in prostatectomy, 712 
of small intestine, eiitcrectomy indicated in, 
351 

enterorrhaphy in, 338-340 
omental gralta fallowing, 340 
results of, 340 

of spleen, apleneetomy in, 299, 304-300 
of atomach, 141 143 ' 
opt>ration for, 142, 113 
nfter-trentmeiit of, 113 
complicntiona of, 113 
drainage in. 143 
of ureter, 626, 027 
bladder occluaion imlicnted in, 744 
in appendectomy, 400 
nreterocystotomy in, 031 
Intert'olummir fiiariii, 9, 21 
Intercolummir Olmra, 21 
{ Interlobar arteries, 580 

I Intermnsriilnr incision for np|ienilectoiny, 452, 
453 

Internal femoral ring, I 
Internal hernia, 113 115 
diagniwia of, 111 
atrangulatcd. 111 
treatment of, 114, 115 
Internal ingninni ring, I, 25 
Internal oblique niiiscic, 21, 22, 5S3 
Interparietal liernia, 03, lil 
liiteratitinl hiTiiin, lll-OC 
ingninosn|K<rliriiil, 02, 0,3 
interparietal, 03, ill 
pmimritoncnl, 01 00 

Interstitial prostatitis, chronic, indientiona in, 
679 

Internreteric iigninent, 720 
Intestinnl cninil. development of. 441-446 
Intestinal clamps, 330 
Bubatitntes for, 330 

Intestinal distention in acute pancreatitis, 
208 

“Intestinnl indigestion,’’ 411 
Intestinal locnlir.ntion, 317-327 
Intestinnl obstruction, 370 371 
acute panen-atitis niistiiken for, 207 
after conrsi' in, 372 
after treiitinent of, 373 
npimnilicostoiny indicatcil in, -121 
coniplicnting foreign Isslies, 437 
complirutinna of: 

intestinal toxeniin, 372 
ubsti|intiun, 372 

paresis of the nlTecled loop, 373 
lieritonitis, 372. 373 
stenoais, 373 

due to cathartic treatment of acute peri¬ 
tonitis, 475 

due to foreign istdics, 436 
due to internal hernia, 114 
due to pancreatic cyst, 279 
due to volvulus. Sir Volvulus, 
enterostomy in, 344 

accompanied by enterectoniy, 346 
results of, 316 

following colonic rcconatniction, -10(1 
following gaatrujejiinustomy, 156 
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latMrtiiial obitriMtloa, foUowlM qwmtin 
obUmM iBffiifaiAl iMniftt 87 
fonowiag tails for stranghlatOTiiiwBlai U1 
fellowliig use of Morpho botbm, SM 
location of obstrpetlon ^ 870, 871 
resection In aente eases of, 878, 874 
resection of Intestinal bands in, 871, 878 
resnits of reseetion in, 874 

Intestinal paresis, enterostoiny Iil 840 
foDowing operation for intestual obstme- 
wn, 878 

Intestinal stasis, 380 

Inteotinal toxemia, eomMieatiag intestinal 
obstrnetion, 878 

Intestinal tract, embryonic developmoat of, 
018-081 
tumors of, 070-073 
treatment of, 078 

Intestine, anastomosis of gall-bladder with. 
See CholeeTstenterostomy. 
of pancreas with, 884, 880, 800-894 
of ureter with. See Ur^ro-intesUnal 
anastomosis. 

nngreno of, entereetomy in, SOI 
mdleations for operations on, 330 
injnriea of, in appendectomy, 460 
in operation for oblique inguinal henil% 
88 

large. See olio Colon, 
hernia of, 78 
sliding, 78-70 
treatment of, 77-70 
rarietiw of, 76, 77 
MikuUes two-sts^ operation en, 870 
non-viable, eharaetensties of, 188 
perforation of, indications in, 474 
Inflamed hernia due to, 188,1S9 
small, adhesions of, 006 
anastomosis of. See Anastomosis, Intea- 

anomalies of, aeqnlred, 380 
eongenital, 38A 329 
eharaetoristies of, tabulated, 320 
. eolor and general vaseularity of, 880 
oonteuts of, 320 

denudation of, repair of, 007, 008 
embiyonie development of, 010, 080 
fotelga bodies in, enterotomy in, 386 
horala of, following gastrojejunostomy, 
106 

injurtss of, entereetomy indicated in, SOI 
eotterorrhaphy in, 388-840 
omental gmts following, 340 
results 0 ^ 340 
intuasaaseption, 367-370 
afte^tioatmont of, 368 
Barinc’a oparatlon foi(, 868 
ehroaiA 868 

OoiToy^ operation for, 868-870 
' ^uetion of, 867, 868 
kiaUag of, Ooffqy operation for, 874 

obstmetion of. See InliMtlaal obstnw 

. _ tion. 

- epoiationa on, avoidaiieo of 

a«ta4fM»in,8H88B 


IntssUas^-ami^^operatioaa on, duodenal, 3 io, 

entereetomy, 801-860 
end-to-ond anaatomosin foUowii,, 
808-364 

ond-to-side anastomosis foilowiit-' 
367 

indications for, 851 

KUq^’s method of elosure foUowin;;, 

lateral anaatomosia following, 361 - 
367 


purse-string method of elosure fol¬ 
lowing, 853 
teehnle of, 351-363 
enterostomy, 344-361 
after-treatment of, 347, 348 
closure of feeal flstnla after, 340-351 
closure of opening in, 340 
eompUeations of, 346, 347 
failure of artifleial anna to func¬ 
tionate after, 348, 340 
for draining the Intestine above the 
site of obstruction, accompanied 
by entereetomy, 346 
for gangrene, 346, 347 
indmtions for, 344 
simple, 344-346 
enterotomy, 336 
healing of wounds in, 335 
jejunostomy, 341-344 
after-treatment of, 343 
compUcatioiu of, 343 
indications for, 341 
Msydrs method of, 348, 343 
Mayo’s method of, 341, 348, 343 
results of, 343, 344' 
needles for, 331 

prevention of contamination of opera¬ 
tive fleld in, 329, 330 
prevention of gangrene in, 331 
prevention of hemorrhage in, 330, 331 
suturing in, 331-334 
underb^ principles of, 389 
perforation of, following operation for 
intestinal obstruction, 373 
operations for, 336-340 
resection of, effect of, 387, 388 
resistance at ends of, 880 
siie of, 880 
surreal anatomy of: 
effect of extmaive resections, 887, 888 
intestinal localisation, 317-387 
position of small intestinal loops, 817 
relative functional value of jejunum 
and ileum, 827 

visceral attachment of tho mesentery, 
827 

suturing of. See Knterorrhaphr. 
thickness of, 880 
valvnbe connlvontes of, 380 
stricture of, entereetomy ki, 351 
tuberculosis of, ontersetam in, 361 
tumim of, entarCeti^ indieated in, 861 
viable, eharaetoristies of, 138 
Intra-abdominal faseia, jSee TteamemUBa 
.. ..AMafau ‘ ' 

fatra-abdqmlaai injuries^ Indieatloas ii^ 886, 
886 
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Intn-abdomiaal pramre in hernia eanaatlaii. 

8,0 ^ 

prevention of, 10 

rntraperltoneal abeeew, indieatiani in, 478 
operative treatment it, 406-408 
Intraperitoneal bladder hernia, 60, 07 
Intiaperitoneal flitnla, clonire of, 351 
intraperitoneal hernia of nteru% 70 
Intrarenal hemorrhage, eomplicatuig nephree- 
tomp, 617, 618 
rwphrostomp in, 60S, 606 
Intnrtraeheal aneitheaia in operation for ah- 
aceaa of liver, 230, 240 
for dinphragmatie hernia, 110, 111 
Intra-orethral cutting operationi on the proa- 
tate, Goldaehmidt’a, 706 
Tonng'a punch, 704-706 
Intravenoua infusion following operation for 
diffuse peritonitis, 480 
Intuasuseeption, 367-370, 431, 432 
after-treatment of, 368 
Barker’s operation for, 368 
ehronle, 368 

Coffep’s operation for, 308-370 
enterectomp indicated in, 361 
indications for operation in, 432 
reduction of, 367, 368 
treatment of, 432 

Invagination, complicating enterostomp, 
347 

“Invaginations Veriagerung,” in oblique in¬ 
guinal hernia, 35 

lodin, local application of, in stricture of the 
rectum, 562 

lodin disinfection of skin in appendectomp, 
452 

in bladder operations, 722 
in hernia operations, 16, 17 
in operation for acute peritonitis, 470 
in prostatectomp, 680 

Iodoform gause, use of, for enlarged spleen, 
315 

Irrigation. See alio fjavage. 
colonic, 381 

in diffuse peritonitis, 481 
in paralytic ileus following appcndec- 
tonip, 469 

in sigmoidovesical dstuln, 544 
in tympanites complicating peritonitis, 
401 

following appendectomp in appendicitis with 
localised abscess, 463 

following splenotomp for cpsts of spleen, 
313 

in diffuse peritonitis, results of, 493 
of bladder, continuous, following Young’s 
punch operation, 705, 706 
following operations on the bladder, 747, 
748 

following prostatectomp, 714 
preceding partial cpsteetomv, 735 
of bowels, following operation for anal 
Ostula, 51w 

of colon, preceding operation for anal Os¬ 
tula, 533, &34 

with soolak and subnitimte of bismuth in 
hemorrhagic colitis, 485 
of stomach, following colonic reeonstme- 
ti<m, 307, m 
<10 


Irrigation, metal, followiag opsiatioa for 
rectovaginal flstola, 545 
following Whitehead openttion for hemor¬ 
rhoids, 554 

Irrigation treatment of diffuse peritonitis. 
481, 482 

Ischiorectal abscess, 525-528 
after-treatment of, 527, 528 
anatomical consideration of, 525, 586 
complicating Whitehead operation for 
hemorrhoid^ 654 
indieations in, 525 
operative treatment of, 526 
causes of failure of, 527 
liangers and difficulties of, 527 
symptoms of, 525 
Ischiorectal fossa, 526 
Israel’s operation for movable kldnsp, 507 

Jaboulap’s gastroduodenostomp, 186 
Janewap’s metliod of gaatroscopp for diag¬ 
nosis of new growths of stomach. 
204 

Jaundice, choledochotomp in, 250 
chronic, following eholecpateetomp, 250 
I hemorrhage in, 262 
in panercatitis, 272 
Jejunostomy, 341-344 
after-treatment of, 343 
complications of, 343 

following operation for perforation of the 
iluoiienum, 337 
indications for, 341 
Maydl's motlicd of, 342, 343 
Mayo’s method of, 341, 342, 343 
results of, 343, 344 

Jejunum, anastomosis of giUl-bladder iHth, 
262 

anastomosis of stomach with. See Oastro- 
jejuuostomp. 
anomalies of, 328 
development of, 441, 442 
diagnostic runtgenographp of lesions of, 
217 

importance of, compared with ileum, 387 
locnlixation of, 317, 318 
peptic ulcer of, following gastrojejunoc- 
tomy, 155, 156 
peritoneal relations of, 1.39 
Jianu’s method of gastrostomp, 186 
Jonneseo’s operation for movable kidnap, 507 
Judd’s incision for exposure of the ntmrs, 
625 

Kadcr method of gastrostomp, 184 
Hammerer’s metlioil of optwaUon in hour¬ 
glass stomach, 170,171 

Kangaroo tendon for suturing in hernia op¬ 
erations, 10 

Kauseh’s procedure for nnastomoais of the 
pancreas and iatestinc, 203 
Keetlep-Torek^^^ration for noa-daaceaded 

Kelty ’a method of epatoctoaty, 727, 728 
of uretereetomp, 637 

Keapoa and Pool’s suction opparatua, 450, 

451 rr- —, , 

Kepea’ method of controlling hemorrhage in 
piostateetonqrTm 
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Sidii« 7 , abieeM of| traatment of, 495 
Uood-oupply of, 680, 581 
floleului in. Bee Renal ealculua. 
enpsnle of, 682 

eollstoral eirealation after ilecapaulation of, 
600 

diagnostic rontgonographjr of, 6.6 
ealeareous giands differentiated in, 054 
eiamination of kidneys and ureters in, by 
moans of injection, 660 
examination of ureters in, 657 
renal calculi in, 651 
Ulum of, 580 

infection of, due to rupture of pelvirectal 
abscess, 531 i 

operations on: 
decortication, 698, 509 
nephrectomy, 009-614 
abdominal, 016, 617 
choice of procedure for, 609, 610 
dangers of, 617, 018 
extracapsular, primary lumbar com¬ 
plete, 610-014 

for malignant growths, 015, 616 
Indications for, 609 
Bubcapsular, 614, 615 
nephrolithotomy, .699-605 
experimental Ondings in, 605 
technic of, 600-604 
in apparently normal kidneys, 600- 
604 

in hydronephrosis, .604 
in Infected kidneys, 604 
in perinephritic lipomatosis, 604 
nephrorrhaphy or nephropexy, 592-598 
additional procedures with, 598 
aim of, 593 

Albarrun’s method of, .694-598 
by sutures through the parenchyma, 696 
choice of procedure for, 597, 598 
contra-indications to, 592, .693 
indications for, .692 
Israel’s method of, 597 
Jonneseo's method of, 597 
Narath's method of, 597 
results of, 598 

tcehnie of (Kdolmhls), 593, 694 
Vogel’s method of, 597 
nephrostomy, 605-609 
indications for, 60.6 

teehnie of, in calenlous anuria, 605,606 
in pyonephrosis, 600-609 
operative exposure of, by abdominal trnns- 
perltonenl method, .682, 583 
by lumbar route, 583-592 
anatomical considerations in, .683, 584 
preliminary measures for, .684, .685 
through horixontai or transverse in¬ 
cision, 601, 692 

through longitudinal incision (Simon), 
585, 587 

through lumbar oblique incision (Berg- 
mann-Israel), 587-501 
through trap-door Incision of Barden- 
hener, 592 

through trinngninr incision of Koaig, 
592 

through T-shaped incisions, 592 
pediels of, 580, 581 


Kidney, pelvis of, operations on, plastic 
623 

plication, 621, 622 
nieteropyeloplasfy, 622 
ureteropyelortomy, 622, 623 
pyelotomy or pyelithotomy, 618-621 
technic, of, 619-621 
sixe and position of, 577, 578 
visceral relations of, 578-580 
Kinks of the intestine, 432 
following jejunostomy, 343 
symptoms of, 432 
treatment of, 432, 433 

Kirschner’s operation for non-descended 
testis, 57 

Klapp’s method of closure following enterec- 
tomy, 363 

Knee-chest posture for rectal examination, 513 
Kocher incision in cholccystoatomy, 249 
Kocher’s metliod of gastrojejunostomy, 154 
of gastrostomy, 186 
of partial gastrectomy, 179 
Kocher’s “ Verlagerungs Methode” in in¬ 
guinal hernia, 17, 34-36 
Konig’s triangular incision for exposure of 
the kidney, 592 

Kouwer’s method of splenopexy, 315 
Krause’s operation for pruritus nni, 566, 567 
Kiimmel’s gnstroduodenostomy, 166 
KOmmel’s operation fur movable kidney, 596 
Kuster’s hernia, 62, 63 

Labor, injuries to pelvic fascia daring, lead¬ 
ing to hernia, 126, 127 

T^icerationa of pancreas, complications of, 
278 

indications in, 275, 276 
mortality in, 279 
operative technic in, 276-278 
of small intestine, enterorrhaphy in, 338- 
340 

omentni grafts following, 340 
results of, 340 

Lambert’s method of treating cardiospasm, 
191 

l.sine kink, 404 
Coffey operation for, 374 
LangenlHV!k’s method of treating non-do- 
scended testis, .65, .66 

lianx’s operation for non-deaceiided testis, 56 
Laparotomy, hernia following. 111, 112 
ill duodenal ulcer, 21.6 
in gluteal and sciatic hernia, 108 
in obturator hernia, 107 
ill pyloric olnitruetion in infants, 213 
La Place forceps, 364 

La Place's method of end-to-end anastomosis, 
.364 

Lardennois and Okinexye’s method of ceco- 
sigmoidostoniy, 416 
Large intestine. See also Colon, 
hernia of, 72-79 
sliding, 72-75 
treatment of, 77-79 
varieties of, 76, 77 

Lateral intestinal anastomosis, avoidance of 
contraction of opening in, 334, 
335 

by elastic ligature, 366, 367 
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Lateral isteatinal anaitoiiioiia, by Murphy 
bnttoa, 367 
by anture, 364-366 

Willard Bartlett’a method of, 36S, 366 
Hutoring in, 332 
Lateral ventral hernia, 105 
"Laterale Verlagerunn Methode” in oblique 
inijfuinal iwmia, 36 
laitiaaimaa dorai muaele, 583 
laiagier’a hernia, 04 

Lavage, fallowing appendectomy in B])pondi- 
citia with dilTuao peritonitia, 464 
gaatric, following colonic recnnatrurtion, 400 
following gull-atonc opi>ratiana, 263 
following operation for peritonitia, 490 
in acute peritonitiib 476 
in regurgitant vomiting, 155 
preceding n(ieration for acute peritonitia, 
4T9 

prece<ling oiierntiona on the atomach, 141 
of bladder, following lithohipaxy, 730 
preceding operntiona on the bladder, 721 
of kidney, following uephroatomy for pyo- 
nephroaia, 608 

Leakage from the atiimp following aptwndec- 
tumy, 465 

Lembert aiiture, 332, 333 
Leaner ciirvatiim of the atomach, uleera of, 
157-1.59 

Ijcukoeyte count, dingiioatic value of, 478 
I«vntur proatatu', 696 
Ligature material in hernia operntiona, 18^ 
Ligature opi-ration for internal hemorrhoiila, 
550-552 

after-treatment of, 552 
LillienihnI 'a method of ureterectomy, 637 
Linea aliai. hernia of, 101-105 
aurgieul anatomy of. 101-104 
treatment of, lot, 105 
Lipoma, retroperitoneal, .509 
Lipomatoaia, [leriiiepliritic, nephrolithotomy 
in, 604 

■iithoinpaxy, 728-731_ 
eomplicationa of, 730 
dangera of, 730 ^ 
indieationa for, 729 
inatrumenta for, 728 
preparation for, 729 
reaulta of, 7.30, 731 
technic of, 729, 730 

Lithotomy poaition for rectal examination and 
operation, 513 
Littre ’a hernia, 129 
Liver, abB'caa of, amebic, 237 

operative treatment of, by abtlominal 
route, 238, 2.19 

by route through the abdominal wall 
and pleura, 241-243 
by tranaplenrnl route, 239-241 
general prineiplca of, 237, 238 
prognoaia of, 244 
pyogenic, 237 
treatment of, 495 
actinomyeoaia of, 244 

eirrhoaia of, indications and contra-indica¬ 
tions in, 245, 246 

operattona for (epiplopexy), Sehiaaai’s, 
246, 247 
modi&ed, 247 


Liver, eirrhoaia of, operntiona for Talma- 
Moriaon, 246 

diagnostic rontgenography of lesions of, 284 
eehinococcua cyst of, 244 
eomplicationa of, 244 
diagnosis of, 244 
prognoaia of, 245 
operntiona for; 
evacuation, 244, 245 
extirpation of aac, 245 
gumma of, 244 

iiii'icatioiia for o|a'rntion on, 2.35 
injuries of, eruahing, indieationa in, 235, 

• 2.36 

0]M>rntiro terhnie in, 236, 237 
niorl.-ility in »|H>riiliwnH for, 237 
u|K>n (atnb uml giinaliot wounds), 237 
inatrumenta reipiinal for ujierations on, 235 
tulN-reuloaia of, 244 
tuuiora of, 247, 218 

lawnl :ineatheaiti for rHiiterixation of the 
proatale, 7112 

fur diiulaion nf nniil liasiim, 523 
for enterostomy, 341 
lor gaatroaloniy, l-'<2 
for herni:i o|H'riitions, 15, 16 
for lieriiiotoiny, 132 
for Ineul treatiuent of nniil haaiire, 523 
for Lriieli's o|N>riilioii for priiritiia ani, 567 
for operation for tieiili* |M>ritonitis, 479 
for iinni liatulu, .l-l-t 
for eryptitia. 576 
fur injuries of tlie atoinai'h, 142 
for su|M>rfleinl ubacesa of the anus or rec¬ 
tum, 524, .525 
on tlie liindder, 722 
for Vniing’s piiiieh 0 |)eration, 706 
Ixirettn method of pylnmdioaia, 164 
ljuwonstein's metiiod fur rectovaginal 6stuln, 
545 

Ixiwer’a method of rontnilliiig liemorrhago in 
. prostab'ctomy, 688 

Lumbar extraeupsular nephreetoniy, complete, 
tei-hnic of, 610-614 
Lumbar fasi-iu, .583 
Lumbar hernia, 113 
treatment of, 113 

Lumbar ineiaiona for exposure of kidney, 583- 
.592 

anatomical eonsideratinna in, 58.3, 584 
Hnrdenlinuer 'a trap door, 592 
liorixontai or trunaverae, .591, 592 
Kiinig’a triangular, .592 
longitudinal, .585, 587 
nldiipie, 587 .5!M 

prelimitinrv measurea for, 584, 585 
T shaped, .592 
Lunettes, 321 

Lymphatic absorption, 485 
Lymplmties of stomach, 137-1.39 
extension of enreinoma by, 172, 173 
Lymphosarcoma, rPtro|>pritoneal, 509 
Lynch-Dmper methoil of removal of 6rst por¬ 
tion of tho colon, :)93-397 
Lynch proetoaeope, 516 
Lynch’s method of eolostomy, 412, 413 
of determining the Hstulous tract, 534 
of excision of the rectum, .560 
of introrliicing the proetoaeope, 516 
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netted of openiiw the tewel after 
eoloctony, 410 
of treattag eiyptitie, SOB 
of treatlog tnolapw of reetnia of flnt de¬ 
gree, 650, 557, 558 

of treatiag prolapee of the leetnm of tiie 
eeeond aod third degree (recto- 
pexy), 660 

l/jmh 'a proeedoiv in pruritae aai, 507, 508 

Malaria] hTpertrophy of the epleeo, eplenee- 
tonj Indicated in, 300 
Maldeeeended teetii, anatomy of, 64 
indieatione for operation on, 65 
treatment of, 55-01. See olio Non-de- 
eeended teetle. 

Tarletiee of, 51, 52 
Malformatioiu of colon, 380 
of reetnm, 618-581 
treatment of, 581 

Malignant tumore. See ateo Tumore. 
in non-deicended teatie, 65 
of cecum and colon, elemental reconctrue- 
tion of colon indicated in, 3B1 
of kidney, nephrectomy for, 016, 010 
of panereai, 880 
of proetate, indications in, 071 
of transverse colon, 400 
Marsupialiiatlon of pancreatic cyets in one 
stage, 281, 882 
in two stages, 880, 281 

Harwedel’s incision for operations on the 
eardia, 180 

Marwedel’s method of gastrostomy, 185 
Maryland’s substitute for intestinal clamps, 
330 

Matthews’ procedure for ligature treatment of 
internal hemorrhoids, 662 
Mannsell’s method of end-to-end anastomosiB, 
353-366 

Manry twine sutur^ gastrojejonostomy by, 
154 

Mayo incision for splenectomy, 301 
Mayo method of pirtrojejunostomy, 161 
of jejnnostomy, 341, 348, 343 
Mayo operation for umbilical hernia, 90, 100 
MeBumey’s operation of duodenocholedoete- 
tomy, 200 
McBumpy’s point, 449 
McCarthy eystoscope, 703 
McQraw elastic ligature, gastrojejunostomy 
. by, IM 

Meehanioal ileus, 487-431 
case of, 428-430 

complicating appendeetoiny, 408, 489 
due to peritonitis, 484 
indicatums la, 4n 
symptoms of, 428 
treatment of, 480, 431 
Meckel’s dlvertieulum, 888 
eieition of, 388, 889 
fonaation of, 680 

Median abdominal ineialon f<w enposhgig the 
ureters, 085 

Msdiaa perineal prostateetomy, 700 
Mega ema, ^iposUe rOntgenogn^hy of, 

Makna fbUowiiig operation for aenta paa- 
eraatitls, 870 


Membraaons Ueostomy indicated in, 

Membranous enteritis of end of colon. 

tomy indicated in, 418^ ^ 
Mesenteric thrombosis^ entereetomy indicated 
in, 361 

following ap^ndeetoaiy, 409 
Mesenteiiolnm, 440 
Mesentery, bl^iu from, 375, 370 
chyle cysts of, 378 
estirpation ot, 370 
incision and drainsge of, 370 
direction of, when stretehed, 384, 380 
general vascularity of, 380, 881 
hemorrhage from, in appendectomy, 4017 
injuries of, 375, 370 
ligation of, in appendectomy, 464 
loops of vessels of, 321-323 
operations on, 376, 370 
pelvic fold of, identiflcation of, 387 
tabs of fat from, 324 
thickness and transiueency of, 324 
tumors of, 608 
twists of, 320 

visceral attachment of, 327 
Methylene blue method of determining a 
flstulous tract, 5.34 

Mikuliex incision for gastrMtomy, 180, 181 
Mikulicx operation on the intestines, 370 
Mikuiies pjyioroplasty, 105, 100 
Mixed peritonei infections, 502 
Monk’s method of identifleation of the pelvle 
fold in the mesentery, 327 
of loealixation of the terminal ileum, 380, 
327 

Monolocular interstitial hernia, 82 
Morgagni, columns of, 547 
crypts of, inflammation of. See Oiyptitia. 
semilunar valves of, 547 
Morphin, use of, following appendectomy, 
402, 484 

following clamp and cautery operation for 
hemorrhoids, 552 

following colonic reconstruction, 400 
following ligature operation for henur- 
rhoids, 652 

following ^ration for anal flstula, 640 
following miitehead operation for hemor¬ 
rhoids, 564 
in peritonitis, 474, 475 
in tympanites complicating peritonitis, 491 
precteing operations on the bladder, 728 
preceding prostateetomy, 080, 714 
preliminary to anal flstola, 534 
'Morris’ double incision for nephrectomy for 
malignant growths, 010 
Moseheowitx method of treating prolapse of 
the rectum, 500 

Moseheowitx operation for femoral harnla, 
87-93 

dangers and dUBculties of, 93 
results of, 93, 94 

for hernia of the liaea alba, 104, 105 - 
for prolapse of the reetnm, 128-184 
results of, 184, 185 

Month, care of, foUowing operation for pari- 
Movable Mdi^.^^banaa’s pperathn fw. 
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MonU* methoda for, 897, 

Koimtit’o opentioii for, 697 
operotire trestmont of, 698-^8. 8te oIm 
N ephropeij. 

sdditioiial meanireo io eonjanetion with, 

698 

aim of, 693 

eontro-indieatioiu to, 698, 693 
indieatioDi for, 698 
Iirael’o method of, 597 
Jotmeaeo’e method of, 597 
reeulte of, 598 

■uapeniion loturei through paran- 
ehyma, 596 

teehnie of (Kdebohli), 593, 594 
Vogel’a method of, 697 
Movable apleen, acute toraion of pedicle in, 
aplenectomy in, 307, 308 
aplenectomy in, 899, 306, 307 
aplenopexy in, 314 

Moynihan method of partial gaatrectomy, 179 
UucouB eyata of the cecum, 427 
eaae of, 487 

Multiple polypoaia, of colon, 435 
of rectum and sigmoid, colostomy indi¬ 
cated in, 414 

lleoatomy indicate in, 418 
Mumps, metastatic involvement of non-de- 
scended testia in, 55 

Murphy button, cholecystenterostomy by, 261 
end-to-end anastomosis by, 363, 364 
gaatrojejunostom^ by, 154 
Mteral anaatohiosis by, 367 
Murphy drip, 489, 490 
use of, following colonic reconstruction, 
397, 399 

following gall-stone operations, 263 
Murphy methoii of drainage in diffuse peri¬ 
tonitis, 483 
results of, 493 

Morphy proctoclysis following operations on 
the bladder, 746 
Mnrphy purse-string suture, 363 
Mnaele atrophy following apiwndectomy, 465 
Muscle rigidity as a diagnoatte sign, 478 
Myoma of the intestinal tract, 578 

Karath’s operation for movable kidney, 597 
Kausea, following operation for peritonitis, 
490, 491 

Neerotie pancreatitis, 270 
Needles, for intestinal operations, 331 
Neoplaama See aha Tumors, 
of cecum, diagnostic riintgenography of, 
220 

of colon, diagnostic rontgenography of, 
821 

of esophagus, diagnostic rontgenography 
of, 197 

of atomaeh, diagnostic rontgenography of, 
203 

gastroscopy in diagnoda of, 804 
operability of, 206 
Nephrectomy, 609-614 
aMominal, 616, 617 
ehoiee of proeednre for, 609, 610 
eomtdned Inmbar and abdominal, 615 
dangers of, 017, 018 


Nephreetomy, eafa a ea p s nla r, primary Inmbar 
complete^ 010-014 
for malignant growths, 018, 010 
indications for, 009 
. partial, 609, 610 
subcapsular, 614, 615 
ureterectomy combined with, 036-637 
Nephritis, decortication of kidney in, 698, 
599 

hernia operations contra-indicated in, 14 
Nephrolithotomy, 599-605 
experimental Ondings in, 605 
technic of, 000-604 

in apparently normal kidneys, 600-604 
in hydronephrosis, 604 
in infectmi kiilneys, 604 
in pcriuephritic lipomatosis, 604 
Nephro^xy, 592 -598 
additional procedures with, 598 
aim of, 59.3 

AIbnrran’s method of, 594-596 
by suture tlirough parenchyma, 506 
choice of procedure for, .597, 598 
contra-indicBlioiis to, 592, 593 
indications for, .592 
Israel's inelho<l of, .507 
.lonncHco's method of, .597 
Nnrath's method of, 597 
results of, .598 

teidinic of (Kdelrahli), .593, 504 
Vogel's method of, .597 
Nephrorrhaphy, .592-.59H, See alto Nephro- 

Nepiirostomy, <li)^ 609 
bilateral, prccctling total cystectomy, 743 
indications for, 605 

technic of, in calculous anuria, 605, 606 
in pyonephrosis, 606-609 
Nephrotomy. See Nephrolithotomy. 

ox|)erimental work in, 605 
Nephro-iircterectomy, 6.35-637 
Neurasthenia complicating enterostomy, 347 
Nevus tumors of the rectum, 673 
New growths. See Neoplasms and Tumors. 
NicoH’s pyroplasty, 166, 167 
Nitroua-nxid-^her nnesthesia for operattons 
on the bladder, 788 

Nitroos-oxid-oxygen anestheirtn for operations 
on the bladder, 782 
for suprapubic prostatectomy, 680 
Non-descendctl testis, anatomy of, 88-54 
indications and reasons for oporatlag on, 
64, 55 

interstitial hernia and, 61 
treatment of: 

Beck’s necktie operation, 67 
Sevan’s operation, 57-61 
Keetley-Torek operation 67 
Kirschner’s ojieration, 67 
Langenheck’s method, 65, 89 
Ijanx’s operation, 56 
lengthening vas defersns, 68 
orenidectomy, 66 

replaecnumt within the abdomen, 66 
Beh&ller’s operation 66 
Starr’s operation, 67 
varietiaB of, 61 

Novocain, use of, preeeding local applications 
for anal Sasnrs^ 683 
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KoToetin aneithmia for t^obntomy, 788^ 
for L^eb’a operation for pmritua ani, 607 
for operationa on the bladder, 722 
for Young’a punch operatiou, 706 

Oblique inguinal hernia, complicated by hy¬ 
drocele, 40-51 
treatment of, 60, 51 
varietiea of, SO 

complicated by imperfect descent of the 
teatia, 51-61 

anatomical varietiea of, 51, 52 
indicationa and reoaona for operating in, 
54, 55 

treatment of: 

Reek ’a necktie operation, 57 
Bevan’a operation, 57-61 
Keetley-Torek operation, 57 
Kirschncr'a operation, 57 
Langeiibeck’s method, 55, 56 
liona 'a operation, 56 
lengthening of vaa deferens, 56 
orchideetomy, 56 

replacement of teatia within abdomen, 
.56 

Sehuiler’s operation, 56 
Starr’s operation, 57 
congenital, 46-48 

anatomy and pathogenesis of, 46, 47 
treatment of, 47, 48 
coverinm of, i), 84 
encyated, 49 
infantile, 49 
interstitial, 61, 62 
inguinoanperSciai, 62, 62 
interparietal, 6.5, 64 
properitoneal, 64-66 
into the funicular proceaa, 48 
of appendix, 70-72 
of bladder, 66 
treatment of, 67, 68 
vorioties of, 66, 67 
of fallopian tube, 69 
of largo intestine, 72 
sliding, 72-75 
treatment of, 77-79 
varietiea of, 76, 77 
of ovary, 68, 69 
treatment of, 69 
of ureter, 68 
of nterna, 70 
operation for, 25-41 
accidental dangers and difficulties in: 
chronic iiiHaminatory awellinga, .59 
division of vaa deferens, 27 
incomplete hemostasis, 37 
injury of bladder, .58 
injury of deep epigaatrie veaaela, .58 
injury of external iliac vessels, 38, 39 
injury of Intestine, 38 
injury of spermatic artery, 37 
injury of spermatic cord, 37 
ilgntion of intestine within the ligature 
of tho aae, 38 
slipping of ligature, 38 
Andrews', 28-34 
Baaaini's, 25, 26 
causes of failure of, 39 
badly selected operation, 40 


Oblique inguinal hwnia, operation for, ca-i..... 

erf failuM of, faUure of wnnn, 
of sac, 39 

incomplete isolation of the sac, .59 
injudiciously selected suture matci::,i 
40 

slipping of ligature, 39 
wound infection, 41 
Coley’s, 26 

Fer^son-Ooley, 27, 28 
Halsted’s, 26, 27 
in the female, 34 
Kocher’s, .5.5, 36 
results of, 41 
Wolfler’^ 27 

poatoporative course and complications of; 
iiitestinal obstruction, 37 
postoperative fever, 36 
postoperative pneumonia or bronchitis, 
36 

retention of urine, 36 
tympanites, .56 
wound infection, .56, 37 
recurrence of, 39-41 
surgicai anatomy of, 20-25 
aponeurosis of external oblique muscle 
and its contingent structures, 
20, 21 

cremaster muscle and cremasteric fascia, 
22 

deep epigastric artery, 23 
internal oblique and transversalis mus¬ 
cles and conjoined tendon, 21, 
22 

Poupart’a ligament, 23 
skin, subentaneouH fat, and snperlicial 
fascia, 20 

spermatic cord, 22, 23 
transversalis fnscin, internal ingninai 
ring, properitoneal fat, and peri¬ 
toneum, 23-25 

Oblique lumlm-ilinc incision for exposing the 
ureters, 624, 625 

Obstipation complicating o|ieration for intes¬ 
tinal oltstrnction, 372 

Obstructed hernia, 128 

Obstruction, intestinni. See Intestinal ob¬ 
struction. 

pyloric. See Pyloric obstruction. 

Obturator artery, avoidance of injury to, in 
operation for femoral hernia, 91 

Obturator cniial, iliagraminntie cross-section 
of, 6 

Obturator hernia, surgical anatomy of, 106, 
107 

treatment of, 107 

Occlusion of the pylorus, in gastric ulcer, 159, 
160 

indications for, 160 

* methods of, 160-168 

Ochsner treatment in acute peritonitis 476, 
477 

in diffuse peritonitis 492 
results of, 492 

Old age, hernia operations contra-indicated 
in, 14 

Oliva oil, use of, in intestinal operations 389 

Omental grafts following suture of iatestins 
340 
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Oinontal hemorrhafis, 375 
in acute appmdicitii with abaren, 459* 
Oiiiontum, injuries of, 375 

following appeadeetomy, 465 
operation on, 375 

prolapsed, treatment of, in Andrews’ op¬ 
eration for hernia, 20-31 
use of, for repair of defects in small in¬ 
testine, 507 

Omphalectomy, for umbilical hernia, 99 
Operating' table for operations on the biliary 
passages, 249 

Opium, use of, following ligature operation 
for hemorrhoids, •5.')2 
following operation for anal dstiila, 540 
following Whitehead operation for hemor¬ 
rhoids, 554 

Opium treatment of acute peritonitis, 471, 
475 

Oral asepsis, following operation for peri¬ 
tonitis, 490 

preceding operations on the stomnrh, 141 
Orchidectumy in non-dcscended testis, 56 
Oudin high-frequency current in treatment of 
vesical neoplasms, 745, 746 
Ovary, hernia of, 68, 69 
treatment of, 69 

Pads for appendieitis operations, 451 
Fagenstoeher thread for suturing in hernia 
operations, 19 
Pain in cryptitis, 568, 569 
in Assure of tiie anus, 521, 522 
in ischiorectal jiliBcess, 525 
Pancreas, acute iiiAamnintioii of, 267-270 
complirmtiuns of, 270 
indications in, 267, 268 
mortality in, 270, 271 
operative twhnic in, 268-270 
chronic inOammation of, mortality in, 
275 

of head of, 271, 272 
choleeystenterostoniy in, 272-274 
cholceystostomy in, 274 
choledwhotomy in, 274, 275 
of tail and body of, 271 
contusions and lacerations of, complications 
of, 278 

indications in, 275, 278 
mortality in, 279 
operative b-chnic in, 276-278 
cysts of, complications of, 280 
extirpation of, 282 
indications in. 279, 280 
marsupinlir-ntion of, in ono stage, 281, 
2^2 

in two stages. 280, 281 
mortality in, 282 

Steamier's mcthoil of treating, 280 
simple puncture of, 280 
diagnostic rontgenography of lesions of, 
224 

Astula of, indications in. 282,_ 283 
major surgical procctiures in; 
incision of the Astula, 284 
panctoaticoeholccystostomy, 285 
panereaticodnodenostomy, 284, 285 
pancreaticogastrostomy, 285 
Wohlgemuth ’a treatment of, 283, 284 


Pancreas, injuries of, complicating splenec¬ 
tomy, 308, 309 
relations of, 276 
resection of, 278 
sclerosis of, 271-275 
tumors of, 286 
classiAcation of, 2.86 
mortality in, 294, 295 
operative teehnie in, 287-294 
Pancreatectomy in tumors of tlie pancreas, 
287-291 

inortality in. 294 

Panrrentieoehidivvstostoniv in panen'atic As 
tula. 285 

PaiicreuticodiUHlentvtoMiy in cnrcinoina of 
pnnerean, 287-289 

Panerenticodiiodcnostniny in paiicrtmiic As- 
tuln, 281, 28,5 

Pancreatitis, acute, coinplicntiuns of, 270 
iiidicatiniiH in, 207, 268 
inortality in, 270, 271 
0 |H'rnliYc technic in, 26.8-270 
Idlinry Astiilic <liic li>, 2<'i3 
chronic iiitcrslilini, 271 275 
of tlie lie:id, cliolocvstciitcrostiiniv in, 272- 
271 

cliohvystoslomy in, 271 
driiinugi* of comimui bile duct in, 274, 
275 

iiidicniiniis in, 271, 272 
mortality in, 275 

of the tail aiiil body, escisinn of aclerotic 
portion in, 271 

Pnncn'iito ciitcrustiimv, Coffey'a mcthoil of, 
290-294' 

“ I’niitalooii ” hcriiin, 24 
Papilla, cancer of, rliulerystenteraaliiiny in, 
261 

reinovnl of, liy tmiisiluudcnal route, 261 
Pupilloiiia of iiiiiiH, rcctiiiii and colon, 572 
treatment of, 572 

Piiquelin cautery, use of, in removing vesical 
neoplamns, 734 
Piirnccntesis vesieic, 723 
Piiruniii injis'tinii, tn-ntment of hernia by, 
12, 13 

Paraivtie ileus, coiiiplicnling appendectomy, 
468, 469 

i’nrapiTitonenl licniiii of blailder, 66, 07 
of iiteruH, 70 

I'aresis, inli-stinni, enterostomy in, ,345 

following o[H*ration for intestinal ob- 
striicliun, 373 

Pnrtiid eliolecystiK-tmiiy, 256 
Partial gaslnn'tomy. 174-180 
after tnmtnient of, 179 
results of, 179, 180 
teebnie. of, 174-178 
nindiAeatioiis of. 178, 179 
Partial proslatwtoniy. See Prostatotomy. 
Parturition, injuries to pelvic faneia during, 
leading to hernia, 120, 127 
Payr’n operation of pyelotomy, 6a), 621 
Pean's substitute for intMtinal clamps, 
330 , 

Pedicle of the kidney, .580, 681 
Pedunculated cysts of the pancreas, extirpa¬ 
tion of, 282 

Pelvic abscess in women, indications in, 478 , 
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“PalTle-UptehM” in dUgnortle lentgenog- 
nvhj, 863 

Pelrie fnidn, dbtrUmtion of, 837 
injurlM to, doring labor, loading to homia, 
126,127 

Pelvle fold in the niewntei 7 , identideation of, 
327 

Pelvireetal abaeoM, poaterior, 628, 529 
nnatomieal eonaideration of, 628, 629 
indieationa in, 528 
operation for, 529 
ijniptonia of, 528, 529 
anperior and poatertor, 529-531 
anatomical eonalderationa of, 530 
eompUeatione of, 531 
IndiMtiona in, 630 
operation for, 630 
eanaea of failure of, 530, 531 
aymptoma of, 529, 630 
Pelrlreetal apoeea, 628, 629 
Felvla, genem anatomy of, 115,116 
Peptic ulcer of the jejunum, folloving gaa- 
trojejunoatomy, lS-5, 156 
Perforating gaatric or duodenal ulcer, 163, 
164 

Perforating typhoid ulcer, 337, 338 
Perforating ulcer of the inteatine, 336, 337 
Perforating wounda of the atoma^, 141 
operation for, 142, 143 
after-treatment of, 143 
eomplieationa of, 143 
drainage in, 143 

Perforation, Inieatinal, duo to foreign bodiea, 
436 

following operation for inteatinal ob- 
atmetlon, 372 

following uae of Murphy button, 363 
indamed hernia due to, 128,129 
operationa for, 336-340 
of a hollow rlaeua, indieationa in, 478 
of algmold, due to irritation of feeea, eaae 
of, 425, 426 

Perineal drainage of the proatate, 707, 708 
Perineal hernia, 115-127 
into the antwior or poaterior wall of the 
va^na, 126-127 

into the nntener wall of the rectum, patho- 
geneaia of, 118-122 
treatment of. 122-125 
into the poaterior wall of the urethra, 127 
aurgical anatomy and pathogeneaia of, 115- 
117 

Perineal maldeocended toatia, 62 
Perineal prootateetomy, 695-700 
anatomical pointr In,- ^5-697 
indieationa for, 676-679 
Injury to the rectum in, 712 
inatramenta for, 697 
median, 700 

poaition pf patient for, 697, 698 
reounenre of obatruetion following, 711 
technic of, 698-700 

Perinephrltic abaeeaa, treatment of, 495 
Parinephritie llpomatooia, nephrolithotomy in, 
. 604 

Peiinephrltla, nephrolithotomy in, 604 
Perineam, relation of proatate to, 695, 806 
Perirenal fat, diagnootie importance it, 618 
PertaeBaJ fatly capoule, 688 


PerlataU^ control of, following appendec¬ 
tomy in appendieitia with dif. 
fuae peritonitia^ 4M 
in acute peritonitia, 474, 476 
diffualon in peritoneal cavity favored bv 
486 

faulfy, following appendectomy, 463 
Peritoneal abaeeaa complicating appendec¬ 
tomy, 467, 468 

Peritoneal adheaiona in development of intea- 
tinal canal, 443, 446 
Peritoneal folda, 446 
Peritoneal aae, of hernia, 2 
Peritoneum, baetorieidal power of, 474 
diagnoatie rSntgenography of kaiona of, 223 
in oblique inguinal herai^^ 23, 24 
injury to, adheaiona following, 604 
complicating nephrectomy, 618 
operationa on, 471-510. See alto Feritoni- 
tia, 

relation of bladder to, 719 
relation of atomaeh to, 139 
tuberculoaia of, SOI, 502 
Peritonitia, acute, 471-473 

applieationa of heat and cold tp the ab¬ 
domen in, 477 

cathartic treatment of, 475, 476 
complicating acuta appendieitia, 458 
non-operative and pre-operative treat¬ 
ment of, 473-477 

Oehaner treatment of, 476, 477, 479 
operative treatment of, inciaiona for, 479, 
480 

indieationa for, 477-479 
preparation of patient for, 479 
witii diffuae peritonitia, 480-494. See 
alto Peritonitia, dilluae. 
with intraperitoneal abaeeaa, 496-498 
opium treatment of, 474, 475 
pootural treatment of, 475 
acute diffuoe, complicating appendieitia, 
459, 460 
chronic, 504 

prevention of poatoperative adheaiona in, 
504-506 

treatment of adheaiona in, 606-508 
complicating appendieitia, indieationa in, 

complicating onteroatomy, 347 
complicating operation for inteatinal ob- 
atruction, 372, 373 

complicating pelvirwetal abaeeaa, 631 
dilTuae, after-treatment of, 481 
appendieitia with, after-treatment in, 464 
drainage in, reaulto of, 493 
Fincher ’a treatment of, 493, 494 
indieationa in, 478, 479 
irrigation in, reaulto of, 493 
Oehaner treatment of, reaulto of, 492 
operation for, 480-484. 
drainage, 482-484 
eviaeeration and entorootomy, 484 
removal of the exudate, by irrigatioB, 
481, 482 

by non-irrigation awthoda, 482 
reaulto of, 491-484 
wound eloonie in, 484 
poatoperative t r eat men t of. 486-491 
admlaiatmtim of tinida in, 488 
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pvitonltU, diffme, portoperaUve treatment 
of, admSitratton of fluide in, 
bjr hypodennoel]^, 489 
br intravenona infniion, 489 
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Yff proetoelysiBp 48^ 4flb 
for vomitiiig, 490, 491 


portnie and poatural drainage in, 485- 
488 

Torek treatment for, 492, 493 
due to injury to the peritoneum in nephrec¬ 
tomy, 618 

indicatlona for operating in, 335, 336 
poeturai treatment of, 485-488 
oroKmaaive 6brino-pumlent, complicating 
ap^dicitia, 460 
tnbercttloua, 498 
aacitlc, 501 
operation in, 502 
prognoaia in, 503 
cheeay maaBea in, 502 
diagnoatie rontgenography of, 223 
6broua, 501 

general treatment of. 499, 500 
in mixed infectiona, 502 
involving ttie fallopian tubes, 501, OOo 
operation in, 503 
prognoaia in, 503 
medical treatment of, 499 
nodular, .503 
occurrence of, 500, .501 
operation in. in absence of nuid, 602, 503 
origin of, 501 

?irognosis of, 503 
ubercnlar variety of, 501 
tuberenious dstula in, 503 
Peroxid irrigations in after-treatment of ap¬ 
pendicitis with loealiscd abscess, 
483 

Peroxid of hydrogen and methylene Wue 
method of determining a 6stu- 
loua tract, 534 
Petit, trianslo of, 113 

Pfannenatiel incision for exposing the ureters, 
625, 626 L r 1 

Pharynx, diagnostic rontgenography of le¬ 
sions of, 196 

Phlegmon complicating entero^my, 347 
Phonhaturia following bladder operations, 
747 

Phrmiocolic ligament, 298 
Phrenoaplenlc ligament, 

Pituitary extract, use of, in paralytic ileus 
’ following appendectomy, 469 
Pltultrin, use of, for abdominal distention fol¬ 
lowing bladder operations, 
in tympanites complicating imritonitia, 491 
Ptaatic operations for heroia, 17, 18 
on the kidney peWia, 622, 823 
plieation, 621, 622 

^J^tfoinaSwMta«7> I®*, IM-IW 
pylorodloaia, 164, IM 

operation, 
in hour-glam 

Holneke-Mikuliex opmtiim, 166 
Hiknlliea’ operation, 165,160 


Plaitie operations on the pyloma, pyroplaily, 
Nicoli’a operation, 166 
Plastic resection in diverticula of the bladder, 

' 738-740 

Pleura, injury to, eomplieating nephrectomy, 
618 

in operating on the kidney, 090 
rupture of liver abscess into, 239, 241 
Plieation of the pelvis of the kidney, 621, 822 
Pneumonia complicating prostatectomy, 716 
following appendectomy, 470 
following oj^ration for oblique inguinal 
hernia, 36 . 

following operation for umbilical nemla, 
100 

Poggi-Robson method of uretero-uroteroatomy, 
628, 629 

Poliomyelitis, anterior, hernia and, 7 
Polya's method of occlusion of the pylorus, 
161 

Polyposis, multiple, of the colon, 4.38 

of sigmoiii and rectum, colostomy Indi¬ 
cated in, 414 
Postanal dimple, 573-57.5 
after-treatment of, 575 
Lynch’s methoil of operation for, o7», 
575 . . 

Posterior gastrojejunostomy in gastroptosis, 
190 

in hour-glass stomach, 169 
Posterior ileocecal fossa, 446 
Posterior no loop gastrojejunostomy. I*" }®' 
Postoiiorativo distention, hernia due to. III 
Postoporativo fever, following operation for 
oblique inguinal hernia, « 
Postoiierative hemorrhage. Bte alto Homor- 
rhage. . 

following operation for acute pancreatitis, 
270 . , T, 

Postoperative pneumonia. Bee alto Pneu¬ 

monia. 

following appendectomy, 470 

following operation for umbilical iiemia, 

lOO . u 

Postoperative vomiting 

for peritonitis, 490, 491 
hernia due to, ill , 

Postural drainage in diffuse peritonitis, 486- 
488 

Postural treatment of acute peritonitis, 478 
Posture in peritonitis, 48.5-488 
Potash, permanganate of, in treatmeni oi 
ilrifture of tho rectunip 562 
Poultices, use of. In tympanites eomplieating 
peritonitis, 491 
Puiipart’s ligament, 23, 80 

division of, 87 . . „ ,_ 

high approximation of, to the pnbio bone, 

suturing of, to (Jooper's ligament, M 
to fascia covering peetineu s musc le, 86 
Pressure cabinets, use of, to operaten for 
disphragmatie henda, 110, 111 
Pievaaeular femoral bemia, M 
Pnveaieal space of Retslus, 720 
Processus vaginalis i^ton^ ^ 
abnormalities of, 47, 48, 49, 80 
faulty doanre of, 8 
in noa-deaemided testis, 88, 61 
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Prpeiwti** pttirer, Iom of, followliig proata- 
tectowy, 713 

Pnwtoelysia following orwnition for peritoni¬ 
tis 489 

toOomiag opomtioM on the bladder, 746 
praeodlag operations oh the bladder, 731 

Proetopesy in ^rolapae of the lectum, 558, 

Proetoeeope, Lynch, 616 
Tuttle, 616, 516 

Proctoscopy, 515-518 
in rectal stricture, 563 

Proctotomy, posterior, in strictnrc of the 
rectum, 663 

Prolapse of the rectum, 555-561 
complete, 656-561 
of the 6rst degree, 557 
Lynch method in, 557, 558, 559 
little methml (proctopexy) in, 558, 
559 

of second and third degrco, 559 
excision of the rectum in, 560, 561 
obliteration of euldesae (Moschcowits) 
in, 560 

rectopexy (Lynch) in, 560 
congenital, 555 
incomplete, 555 
pathogenesis of, 118-122 
treatment of, 122-125 

Properitoneal fat, 2, 3, 67, 84 
absence of, in oblique inguinal hernia, 25 

Properitoneal hernia, 64-66 
treatment of, 65, 66 

Prostate, benign hypertrophy of, causing ob¬ 
struction, 669, 670 
carcinoma of, indications in, 670 
cauterisation of, 701-704 
Bottini’s operation for, 701 
Chetwood’s operation for, 702, 703 
Frendenberg’s operation for, 701 
high-frequency, 703, 704 
development and structure of, 671, 672 
hypertrophy of. See Prostatic hypertrophy. 
Infuiy to. In divnlsion in anal dssure, 624 
intra-nrethral cutting operations on, 704- 
706 

Goldschmidt’s method of, 706 
Young’s punch operation for, 704-706 
malignant tumors of, fnlguration for, 710 
prostatectomy for, 708-710 
obstruction of. See Prostatic obstruction, 
operations on, causes of failure of; 

fidlure to recognixe complicating con¬ 
ditions, 712, 713 

incomplete removal of obstruction, 711 
injury to the rectum, 712 
loss of sexual or procreative power, 713 
pe^stent urinary .fistula, 712 
stricture of the vesical outlet, 711 
urinary Incontinence, 711, 712 
vesical atony, 713, 714 
dangers of: 
bronchitis, 715 
cerebral hemorrhage, 715 
hemorrhage, 714 
pneumonia, 716 
pulmonary emboUsm, 7U 
shock, 714 
thrombosis^ 71|i 


Prostate, operations on, dangers of: 
uremia, 714, 715 
indications for, 669-671 
pehrireetol abscess due to infection of .'',■’'1 
530 

perineal drainage of, for suppuration, Tur 
708 

relation of, to perineum, 605, 696 
removal of, 671-700. See aleo ProstaW- 
tomy. 

tumors of, malignant, fulguration for, 7 10 
prostatectomy for, 708-710 
Prostatectomy, 671-700 
anatomicai points in, 671-675 
choice of operative method for, 675-679 
combineil with cystectomy, 744, 745 
dangers of: 
bronchitis, 715 
cerobral hemorrhage, 715 
hemorrhage, 714 
pneumonia, 715 
pulmonary embolism, 715 
shock, 714 
thrombosis, 716 
uremia, 714, 715 

failure to recognize complicating conditions 
in, 712, 713 

for malignant ilisease of the prostate, 708- 
710 

incontinence following, 711, 712 
infrapiibic, and cystotomy, 706, 707 
injury to the rectum in, 712 
loss of sexual and procreative power follow¬ 
ing, 713, 714 
median perineal, 700 
mortality of, 676-678 
partial Sec Prostatotomy 
perineal, 695-700 

anatomical points in, 095-697 
instruments for, 697 
position of patient for, 607, 698 
technic of, 698-700 

persistent nrina^ fistula following, 712 
recurrence of urinary obstruction following, 

stenosis of the vesical outlet following, 711 
suprapubic, 679-695 
anesthesia for, 680, 681 
Puller and Freyer’s method of, 689, 690 
instraments for, 679 
preliminary precautions in, 679, 680 
Tandler and Zuekerkandl’s metiiod of. 
690-604 

technic of, 681-689 
two-stage, 694, 695 
vesical atony following, 713, 714 
Prostatic calculi, difi'erentiation of, in diag- 
nostie rSntgenography of blad¬ 
der, 665 

Prostatic hypertrophy, anatomic changes in, 
671-675 

urinary obstruction due to, operative treat¬ 
ment of, 671-707. See aleo Uri¬ 
nary obstruction, 

Prostatic obstruction, 669, 670 
due to bars at the vesical neck or hyper¬ 
trophy at the internal ve&al 
sphincter, 701 
mortalify in, 669, 670 
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Proatatic nrethm, 678 
Proatatiam, diaeaaea leading to, 679 
mortality in, 676-678 

Proatatitia, ehtonie intoratitial, indieationa in, 
679 

Prostatotomy, 700-706 
by eanteruatian of the proatate, 701-704 
Bottioi’a operation for, 701 
Chetwood’a operation for, 708, 703 
Frendenberg’a operation for, 701 
high-frequency, 703, 704 
by intra-urethral cutting operation, 704-706 
Goldachmidt’a method of, 7Q6 
Young’a punch operation for, 704-706 
Pruritua ani, 565-668 
Ball'a procedure for, 565, 566 
Krauae’a operation for, 566, 567 
Lyncii ’a operation for, 567, 568 
Paeudo-hernue, 7 

Paychie depreaaion in caaea of undeacended 
teatia, 55 

Ptoaia of cecum, liiagnoatic roqtgenography 
in, 819 

elemental reconatruction of the colon in¬ 
dicated in, 391 

of colon, diagnoatic riintgenogrnphy in, 222 
of atomach. See Uaatroptoaia. 

Pubic non-dcBcendeii teatia, 51 
Puboproatatic ligamenta, 721 
Puerperal infectiona, acute peritonitia origi¬ 
nating in, 473, 474 

Pulmonary emboliam following proatatoctomy, 
715 

Pulmonary tlirainiwaia complicating appen¬ 
dectomy, 409 

Purae-atring mctliod of cloauro following 
euten'ctomy, 353 
Pua tubca, treatment of, 495, 496 
Pyelolithotomy. See Pyelotomy. 

Pyelotomy, 018-021 
technic of, 619-621 

Pyemia, complicating pelvirectal abaceaa, 531 
of tlie liver, 237 

Pylephlebitia, complicating appendectomy, 469 
Pylorcrtomy for gaatrie ulcer, Rodman'a 
method of, 179 

Pyloric obatruction in infanta, 212 
diagnoatic riintgenography of, 213, 214 
etiology of, 212 
laparotomy in, 213 ^ 
medical treatment in, 813 
aurgiral treatment in, 213 
aymptoma of, 213 

Pyloric occlnaion, for gaatrie uker, 159, 160 
rndicationa for, 160 
metlioda of, 160-162 
in gaatroptoaia, 190 
in hemorrhage from gaatne ulcer, 163 
Pyloric atenoaia, preparation of patient for 
operation in, 141 
gaatrodnodenoatomy in, 166-168 
pylorodloaia in, 164, 165 
pyroplaaty in, 165-168 
Pylorodioeia, 164, 165 
(NIoroplaaty: 

Finney'a operation, 166168,170 
Heineae-Mikulica operation, 165 
Mikuliea operation, 185, 166 
Nieoll'a o^ration, 166 


Pylorna, plaoUe operationa on, 164-16B 
pylorodioaia, 164, 165 
pyloroplaaty, Finney ’a method of, 166 
168 

Heineke-Mikulica method of, 165 
Mikuliea* method of, 165, 166 
Nieoll’a method of, 166 
poaition of, 136 

atricture of, jejnnoatomy indicated In, 341 
Pyogenic abaceaa of the liver, 837. See aUo 
Abaccaa of the liver. 

Pyogenic infectiona, puerperal, peritonitia 
originating in, 473, 474 
Pyonephroaia, nephrectomy indiented in, 609 
nephrolithotomy in, 604 
nephroatomy in, 6(21 
technic of, 606 609 
Pyo-uretcr, ureterectomy in, 636, 637 

Quadratna lumboriim, .583, 584 
Quenn-Moachcowitr method of eloaing the 
culdeanc in prolapae of the rec¬ 
tum, 560 

HnnauholT 'a mcthml of nreterectomy, 637 
Raapberry hemorrhuida. See Hemorrholdo, in- 
fa-rnal. 

R^amier'a method of treating eyata of the 
pancreaa, 280 
Kectal alimentation, 384 
in nun oimratire treatment of gangrenoua 
npiieiidicitia, 476 

Kcetnl Oatula following operation for pelvi- 
reetnl nlweaa, 530 

Rectal irrigation, following operation for roe- 
tovnginul llntula, 545 

following Whiteliead operation for bemqr- 
rhoida, .554 

Rectal irritation following iiae of Murphy but¬ 
ton, .363 

Rectoceic, 125-127 

Keiftopcxy in prolapae of the rectum, 660 
lieebiaigmoidovcaical Oatula, 644 
Hocto-urethrnl Oatula, 540-543 
due to injury of the rectum in proatatae- 
toniy, 712 
treatment of. 641-543 
Keeto-nretiiralia miiaelc, 690 
Rectovaginal flataln, 544, 645 
Rectoveaienl Oatula, 544 
Heetovulvar Oatula, 544 
Heetum. See nlso Anna, 
aliaeeaa of, iachiorectal, 525, 588 
after-treatment of, 527, 528 
anatomical pointa in, 525, 686 
indicationa in, 525 
operative treatment of, 586 
eauaea of failure of, 587 
dangera and diffieultien of, 587 
aymptoma of, 586 
pelvirectal, poaterior, 688 , 589 

anatomical conoldeTatioaa of, 688 , 
.529 

indicationa in, 888 
operation for, 689 
aymptoma of, 526 
auperior and poaterior, 689-631 
anatomical eonaidenitiona of, 630 
eomplientioaa of, 631 
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Reotim, abiewi of, pohiraetol, «i|mioT and 
potterier, IndieatloiM la, 530 
opahtUm of, 680, 631 
•pnptonu of, 620, 680 
■nperndtl, 624,626 
eonpHeatiom of, 626 
oparatifo treatment of, 624, 626 
qrmptoou of, 626 
angioma or nevua tumor of, 573 
oaroinoma of, eoloatom; indieated in, 418 
radieal operation in, 731 
combined, 760 
indioationa for, 761 
parineal, 764 

preparation of patient for, 763 
ejratoma of, 673 

diognoatie rOntgenocmphy of lesions of, 223 
eumination of, by inspection, 614 
by palpation, 014 
dtg&l, 614, 616 
inatrumentai, 016-618 
position of patient for, 613 
preparation of patient for, 813, 614 
with entire hand, 616 
foreign bodies in, 436, 430 
complications of, 437 
dia^osis of, 437 
^mptoma of, 430, 437 
treatment of, 438 

hernia into anterior wall of. Bee Rectum, 
prolapse of. 

injury to, in prostatectomy, 712 
lateral ligaments of, 628 
malformations of, 618-621 
multiple polyposis of, colostomy in, 414 
papilloma of, 072 
, prolapse of, 065-001 
complete, 660-601 
of first degree, 657-660 
Lynch method in, 667, 668, 669 
Tuttle method (proctopexy) in, 068 
of second and third degree, 660-601 
excision of rectum in, 600, 601 
obliteration of culdesac (Moschco- 
wita) in. 600 

rectopexy (Lynch) in, 600 
congenital, 660 
Incomplete, 666 
pathogenesis of, 118-122 
treatment of, 122-126 
stricture of, 601-606 
artificdal anus in, 606 
eolootomy indicated in, 413, 414 
excision in, 603, 004 
perinaal method of. 604-600 
aaeral method of, 606 
gradual dilatation of, 602 
local treatment of, 662 
posterior proetotomy in, 603 
symptoms of, 002 
tnmors of, 070-673 

Rcetua iheidon for appendectomy, 433 
Saenrrcnt inguinal hamia, treatment of, 46,40 
Baenning appendtoids, 440 
"Xddiietioii en bloc,’' 00 
Bognrgitant vomitiiig gastrojejunostomy, 150 
Bona) artery, 680 

Banal ealenU, eslcareona glands differentiated 
from. In rOntganography, 004 


Banal ealenli, eompodtion of, 651 
diognoatie rOntganography of, 640 
differentiation of, in rontgenogra^y, 651 
nephrectomy In, 009 
nephrolithotomy in, 604 
opCTation for, 690-605 
technic of, 600 

in apparently normal kidneyo, 600-004 
in cases showing hydronephroaia, 604 
in eases showing ^rinephritle lipoma¬ 
tosis, 604 

Benal fistula, establishment of. Bee Nephros¬ 
tomy. 

permanent, following nephrostomy, 606 
Renal plexus, 680 
Renal Tains, 581 

Resection of colon, indieated in Hirsch¬ 
sprung’s disease, 425 
of first portion of large intestine, 391 
cases of, 398, .399 
indications for, 391 
postoperative treatment of, 397-400 
preparation of patient for, .391, 392 
technic of, 391-.397 
of intestinal bands, 371, 372 
of intestine, in acute obstruction, 373, 374 
of mid portion of stomach, in hour-glass 
stomach, 169, 170 

of sigmoid, Tuttle’s three-step operation 
for, 400-404 

of stomach. See Gastrectomy, 
of transverse colon, 400 
of wedge-shaped portion of stomach, 170 
in gastroptosis, 190 

Resorcin, use of, in subtotal cystectomy, 
734 

Retention of urine, following operation for 
oblique inguinal hernia, 30 
Retrocecal appendix, removal of, 464 
Retrocecal fossa, 448 
Retrocolie appendix, 444, 449 
removal of, 464 

Retrograde incarceration of bemiie, 130 
Retroperitoneal cysts, 608-610 
treatment of, 509, 510 
Retroperitoneal tumors, 508-610 
tmitment of, 609, 610 

Retropharyngeal abscess, diagnostic rOntgoi- 
ography of, 196 
Betrovascnlar hernia, 94 
Retrovesical eehinoeoecus cyst, 741-743 
pathology of, 741 
technic of operation for, 741-743 
Retxius, prevesical space of, 720 
Richardson’s method of covering defects of 
the smaU intestine, 607, 608 
Richet’s fascia, 95 
Richter’s hemfo, 106, 129 
Rigidity, muscular, as a diagnostic sign, 478 
Robson incision in oholecystostomy, 249, 260, 
261 

Roilman’s method of pylorectomy, 179 
Bontgenograms, stereoscopic, 650 
Rontgrnography, diagnostic, of bladder, 662 
of diaphragmatic bonia, 110 
of genlto-urlnaiy tract, 639 
of kldneya, 651 

of kidneys and ureters, by meanrof in¬ 
jection, 6W 
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Boatgenography, diagaoitle, of lerioni of aU- 
iMnteij canal, 195 
of appendix, 219 
of cecum, 219 
of colon, 220 
of duodenum, 214 
of eaophagua, 190 

of nil-bladder and bile paangec, 224 
of ueoceeal valve, 218 
of ileum, 218 
of jejunum, 217 
of liver, 224 
of pancreai, 224 
of peritoneum, 223 
of pharynx, 196 
of rectum, 223 
of dgmoid, 222 
of apleen, 224 
of atomaeh, 198 
of teeth, 195 
of ureteri, 657 

calcareoua glands differentiated in, 658, 
659 

ureteral calculi in, 658 
preceding operation for vesical diverticula, 
736 

Boux’n eastrojejunoetomy “cn Y,” 151, 152 
Rovsinga operation for gastropexy, 188, 
189 

reaulta of, 189 

Bubber cord ligatnie, use of, in ncplircctomy, 
014, 615 

Bupture of liver. See Subcutaneous injuries 
of liver. 

of sigmoid, due to foreign bodies, 437 
of spleen, splenectomy in, .304-306 
in ^hoid fever, 311 
Bus^n Jews, artiOcial hernia in, 42, 43 
Bussian mineral oil, use of, in stricture of 
the rectum, .562 

Rydygier’s method of splenopexy, 314, 315 

Saccular theory of hernia, 8 
Sacral anesthesia in anal Ostnla, 534 
Baerococeygeal sinus, 573-575 
SacToeoceygeal tumors, 573 
Saddle-shaped ulcer of the stomach, 157 
excision of, 157-159 

Saline infunon, following operation for peri¬ 
tonitis, 489 

Saline solution, administration of, following 
appendectomy in appendicitis 
with spreading peritonitis, 464 
in diffuse peritonitis, 493 
in nephrectomy for renal tuberculosis, 
612 

in the abdomen, 505 
in treatment of echinococcus cysts, 314 
peritoneal Irrigation with,_481 
Ri^vnry deposits and calculi of teeth, diag¬ 
nostic rontgenography of, 195 
Salpingitis adhesions due to, 506 
tuberenloos 500 

S^ieylata of bismuth, use of, in tumors of 
the intestinal tract, 572 
Sarcoma of the pancreas, 286, 
retroperitoneal 508, 509 
Sanvi ’• proe^ure for panereatodnodenee- 
tomy, 289 


, Scar tissue, occlusion of common duet by, fol¬ 
lowing cholecystectonqr, 259 
Schiassi’s method of epiplopexy, 246, 247 
modined, 247 
of splenopexy, .315 

Schleich’s solutions for local anesthesia in 
bladder o|ierations, 722 
SchOlier's operation for non-descended testis, 
50 

Sciatic hernia, 107, 108 
treatment of, 108 

Sclerosis of the 'pancreas, 217-275. ffee also 
Chronic pancreatitis. 

Seopolamin, use of, preceding operations on 
the bladder, 722 

preceding prostatectomy, 680, 714 
Scrotum in iiou-drsccndcil testis, 64 
Secretin, 283 

Sedatives following appendectomy, 462 
Seniilnnnr valves of liurgagni, 547 
Seminal vesieles, ludvireetal abscess due to 
infection of, 529 

Senn method of gastrostomy, 182, 183 
after-treatment of, 183, 184 
Sepsis, acute general, following operation for 
anal llstnia, .538 

Septicemia eoniplienting ptdvireetal abscew, 
531 

Sex characteristics, in cases of undeseended 
testis, 53 

Sheath of femoral vessels, 4, 83 
Shiga-dysenteiy, ileoatomy indicated in, 418 
Shuck, coinplicaiing ojicraiion for anal dstula, 
538 

in abdominal operationa, prevention of, 829 
in nephrectomy. 111? 

in pancreatic injuries, treatment of, 276 
in pmstateetoroy, 714 
Short-cireniting operation, 404-408 
for tumors of the colon, 572 
Sigmoid, anastomosis of cecum with. See 
Cccosigmoidostomy. 

anastomosis of ileum with. See lleoslg- 
moidostomy. 

carcinoma of, colostomy in, 413 
radiral operation in, 751 
eombined. 756 
indicationa for, 751 
perineal, 7<'>4 

preparation of patient for, 753 
deHnition of, 74 

diagnostic rOntgem^raphy of lesions of, 
222 

diverticula of. 42.1, 424 

examination of, by the proctoieope, 617 

hernia of, 77 

multiple polyposis of, eolostonqr in, 414 
perforation of, due to irritation of feeea, 
425. 426 

resection of, Tuttle’s operation for, 400 
rupture of, due to foreign bodice, 427 
volvulus of, 428 
Sigmoidodiaphrame, 518 
Sigmoidoscope. See Proetooeope. 
Sigmoidovesioal dstula, 544 
Silk sutures for hernia operatioiw, 19 
Silver nitrate, local upileatlim of, in anal 
Ossure. 5 m, 623 
in eryptitis, 570 



794 


IITOEX 


Bilvar nitrate lolution, dietention of blad¬ 
der with, following litholapazy, 
730 

Simon ineiiion for exposure of the kidney, 
585, 587 

Sims’ position for examination of the rectum, 
513 

Skin, care of, following bladder operations^ 
747 

following ileostomy, 419 

Sliding hernia, 72-75 
of appendix, 71 
treatment of, 77-79 

Small intestine, ailhesions of, 506 
anastomosis of, drainage in, 335 
suturing in, ;<32 
anomalies of, aciiiiired, 320 
congenital, 328, 329 
characteristics of, tabulated, 325 
color and general vascularity of, 320 
contents of, 320 

denudation of, rcjfair of, 507, 508 
embryonic development of, 510, 520 
forai^ Imdies in, enterotomy in, 336 
injuries of, eiitercctoiiiy in, 351 
enterorrhaphy in, 338-340 
omental grafts following, 340 
results of, 340 
intusBiiaception, 367-370 
after-treatment of, 308 
Barker’s operation for, 308 
chronic, 308 

■ (loffey’s o|icrntion for, 368-370 
reduction of, 367, 368 
kinking of, Ooffey operation for, 374 
following jojunostomy, 343 
length of, 319, 320 

obstruction of. See Intestinal obstruction, 
perforation of, following operation for in¬ 
testinal obstruction, 372 
operations on, avoidance of contraction of 
opening in, 33-4, 335 
drainage in, 335 
tluodenal, 340, .341 
entercctomy, .351-367 
end-to-end anastomosis following, by 
Murphy button, 363, 364 
Connell's method of, 355-361 
Horsley’s method of, 361, .362 
La Place's method of, 364 
MaunseH's method of, .3.5.3-355 
Willard Bartlett’s method of, 362, 
363 

ond-to-sido anastomosis following, 367 
indications for, .351 

Klapp’s method of closure following, 
353 

htteral anastomosis following, by clas¬ 
tic ligature, 366. .367 
by Murphy button, 367 
l>y suture, 364-366 

purse string method of closure follow¬ 
ing, 353 

technic of, 351-35.3 
enterostomy, 344-351 
after-treatment of, 347, 348 
closure of fecal dstula after, 349-351 
closure of opening in, 349 
complications of, 346, 347 


Small intestine, operations on, enterostui.i 
failure of arti&eial anus to fuu, 
tionate after, .348, 349 
for draining the intestine above ti,. 
site of obstruction, accompauic i 
by enterectomy, 346 
for gangrene, 346, .347 
indications for, 344 
simple, dangers of, 345 
results of, 346 
technic of, 344, 345 
enterotomy, .336 
healing of wounds in, 335 
jejunostomy, .341-344 
after-treatment of, 343 
complications of, .34.3 
indications for, 341 
Maydl’s metlio<l of, 342, 343 
Mayo’s method of, .341, 342, 343 
results of, 34.3, 34-1 
needles for, 3.31 

prevention of cuntamination of operativo 
held in, 329, .330 
prevention of gangrene in, .3.31 
prevention of lieniorrliage in, 330, 331 
suturing in, 3.31-.3.34 
underlying principles of, 329 
perforation of, operntions for, 3.36-.340 
rescH-tion of, elTwt of, 327, 328 
resistance at enils of, .320 
siso of, 320 
surgical anatomy of: 
elTei-t of extensive resiHdions, .327, 328 
intestinal locnlixation, 317-327 
position of small intestinal loops, 317 
relative functional value of jeiunum and 
ileum, 327 

visceral attnc.liment of the mesentery, 327 
suturing of. See Kntcrorrhaphy, 
thickness of, .320 
vnlvuln> conniventes of, 320 



Sodium lienr-oate, use of, following operations 
on the bladder, 747 
in blailder lavage, 721 

Sodium bromid, use of, following appendec¬ 
tomy, 462 

Spartein sulphate, use of, following opera¬ 
tions on the bladder, 746 

Spasm of ileocecal vahe, diagnostic rontgen- 
ography in, 218 

Spermatic artery, 22 

injury to, in operation for oblique inguinal 
hernia, 37 

Spermatic cord, 22, 23 
avoidance of injury to, in hernia opera¬ 
tions, 31 
hydrocele of, 50 
in non-descended testis, 53 
torsion of, 55 

injury to, in operation for oblique inguinal 
hernia, 37 

transplantation of, in direct inguinal her¬ 
nia, 43-45 

Spermatic vessels, 22 
in non-deacend^ testis, 5.3, 54 
relation of, to tiansversalis fascia and peri¬ 
toneum, 4, 5 
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g^atogen*^ ab*®" of, in undeacended 

jphiBcter, diutation of, in anal flasure, 523, 

-.aniodic closure of, foUowing appondiros- 
tomy, 422 

cninal anestbosU in hernia operations, 16 
in urology, 680, 081 

s„i«.n abscess of, compUcating acute pan- 
’ creatitia, 270 
splenectomy in, 300 
anomalies of, 298 
blood supply of, 298 
cysts of, 299 
diagnostic rontgenography of tenons of, 224 
hypertrophied, injury of, 306 
splenectomy indicated in, 300 
injuries of, procedures other than splenec¬ 
tomy in, 306 
■plenectomy in, 304-306 
movable, acute torsion of pedicle in, splen¬ 
ectomy in, 307, 308 
splenectomy in, 299, 306, 307 
operations on: 

splenectomy, 298-311 
complications of, 308 

gastro-intestinal hemorrhaj^, 309 
ujuries to pancreas, 308, 309 
thrombosis of 8l)lcnic vein, 309 
contra-indications to, 300 
history of, 298, 299 
in acute torsion of pedieie in movable 
spieeii, 307, 308 

in injury of the spleen, 304-306 
in movable spleen, 306, 307 
in traumatic hernia, 307 
incision for, 301, 302 
indications for, 298, 299 
instruments reipiireil for, .100, 301 
statistics of, 309 311 
technic of, 302-304 
splenocleisis, 3l.'j^ 
splenopexy, 314, 315 
after-treatment of, 31o 
Unrdeuliciicr ’h method of, 315 
indications for, 314 
Kouwer's metliod of, 31.> 

Kydygier's method of, 314, 315 
Bchinssi’s method of, 315 
technic of, 314, 315 
TuHler’s metliotl of, 
splenotomy, 311-.314 

in abscess of spleen, after-treatment or, 
312 

technic of, 311, 312 
in cysts of spleen, after-treatment or, 
312-314 
teehnic of, 312 
in ccliinococcns cysts, 314 
incision for, ' 
indications for, 

rupture of, splenectomy inmcated in, 300 
surgical anatomy of, "2'' "8 
traumatic hernia of, 30< 
tumors of, 299 . i 

twists in pedicle of, splenectomy indicated 
in, 299 

Splenectomy, complications of, .308, 309 
gsatro-inteatinal hemorrhage, 309 


Splenectomy, complications of, injuriss to 
pancreas, .308, 309 
thromhosis of splenic vein, 309 
contra-indientions to, 300 
history of, 298. 299 

in acute tursiuu of |Hslicle iii movable 
spliMUi, 307, 308 
in injury of tlic spliVn, 304 306 
in niovultle spleen, 306, 307 
in traumatic hernia, 307 
incision for, 301, 302 
indications for, 29.S, 299 
instruments rnpiircd for, 300, 301 
statistics of, 309-311 
technic ot. 3tt2-3v\4 
Splenic anemia, spiciwctomy iu, 289 
statistics of, 310 

Splenic, veins, thruinliusis of, complicating 
ncutc piincrcutitis, 270 
ciiniplicatiug sphewctoiny, 309 
Splenocleisis, 31.') 

Spicnoinci'air, Kg,\pli:iii, splenoctomy in, 299, 

■ 300 

statistics of, 310, .311 

iiauchor tv|)i‘ of. splcm>ctomy iu, statistics 
'of, .311 

splcnwtomy iiiilicnted iu, 299, 300 
Splcnop<‘xr, .-iftcr tn'ulment of, 315 
iuilic.-itiims for, 314 
technic of, 314, 31.3 

ihirdciiliciicr's incthml, .315 
Kouwer’s method, .315 
Kvilygier's iiiethod, .314, .315 
Scliiassi’s method, 315 
Tuflier's methoil, 315 

Spienotiimy, in iilisccss of spleen, after-treat¬ 
ment of, 312 
tuchnie of, 311, 312 

ill cysts of spli'cii, after-treatment of, 312- 
314 

U-rhiiic of, 312 
ill ecliiiiococcus eysts, 314 
iiicisiuii for, 311 
iiolicutioiiH for, 311 

Sqiiicr McCarthy rlis-troda for fnlguration, 
704 

.Ssaluiiiejcw Frank methotl of gastrostomy, 
IH.3, 186 

Stall wounds of liver, 237 
Ilf Htoiiiiich, o|MTiition for, 142, 14,3 
iiftcr tmitinent of, 143 
coinplicntiaiis of, 143 
ilriiiiiiige in, 14.3 

Stiinini Iiictlind of gastrostomy, 182, 183 
iiftcr tn-alincnt in, 183, 184 
Starr'n o|ierutioii for non-doscendoil testis, 
57 

Stenosis, of esopiingus, gastrostomy in, 181 
of intestine, following operation for Intes¬ 
tinal obstruction, 373 

of vesical outlet following prostatectomy, 
711 

Stereoscopic riintgenograms, 660 
Sterilizatioii, methods of, in hernia opera¬ 
tions, 16, 17 

Stomach, acute rupture of, indications in, 474 
anastomosis of gall-bladder with, 273 
of pancreas with, 285 
earciiioina of, 172, 173 
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. Btointdi, oaninoiini of, dionootie rigna In 
X-raj Qaaminaton of, 204 
Indiaatioaa and eontra-indieatiolia for op- 
eratioa in, 173,174 
jojnnoatomj in, 341 
nmilta of, 343, 344 
mataataaea of, 173,174 
operationa for: 

gaatroatonijr, indteationa for, 181, 182 
Jiann’a method of, 180 
Kader method of, 184 
Baabanejew-Frank method of, 186, 
180 

Btamm method of, 182-184 
Tavel’a method of, 180 
Witael method of, 184, 185 
partial gaatreetomy, 174-170 
after-treatment of, 178 
reaulta of, 170, 180 

total and aubtotal gaatreotomT, 80, 181 
eardlonpaam, 101 

care of, following aall-atone operationa, 263 
eongenital anomaliea of, diagnoatio rSnt- 
gmography of, 108 

diagnoatie rontaenography of ieaiona of, 108 
dilatation of, following coionie reconatrue- 
tion, 397, 400 

foreign bodiea in, diagnoatie runtgenog- 
raphy of, 208 

honrglaaa dwormity of, diagnoatie rdnt- 
genography of, 199 

due to adhenona, diagnoatie rSntgenog- 
raphy of, 190 
due to new growth, 203 
due to preeaure from without, 203 
functional, diagnoatie rSntgenography of, 
100 

operationa for, 168-172 
anterior natrogaatroatomy, 171 
digital divulaion and gaatroplaaty, 172 
double putrojejunoatomy, 160 
gaatrojojnnoatomy of lower border of 
pouehea, 171 

Kammerer’a operation, 170 
poaterior gaatroje||unoatomy, 169 
reaeetion of mid portion between 
elampa, 160, 170 

reaeetion of wedge-ahaped portion, 170 
organle, ^dUgnoatie rSntgenograpby of, 

indieationa for operative treatment of, 135 
iaJuriM to, 141 
operation for, 142, 143 
after-treatment of, 143 
eomplieationa of, 143 
drainage in, 143 

Inatmmanta required for, 130, 140 
irrigation of, following eolonie reconatme- 
tlon, 307, 3M 

JeJunoaton^^ralimlaaiy to operationa on, 

leaner eurvatnre of, ulcer of, 157-159 
plication of wall of, 190, 191 
poaiUon of, 136 
poaterior wiUl of, uleer ot, 150 
iwaiwntlan^^f fw operationa on, 

ptoala of, 180-’l90 
In dio atioaa ia, 106^ 187 


Stomach, pto^^of, operationa for, Beyea’i, 

ehoiee of, 180, 100 
Coffey'a hammock, 188 
Duret’a, 189 
reaulta of, 180, 190 
Bovaing’a, 188, 180 
pyloraa of. See ^lorua. 
relation of, to dig^on, 381 
removal of foreign body from, 143, 144 
aurgieal anatomy of, 136-130 
blood aupply, 137 
lymphatiea, 137-139 
peritoneal relationa, 139 
relatione to abdominal wall and other 
viaeera, 136, 137 

aypbilltie deformity of, dia^oatie rSntgen- 
ogr^hy of, 203 

tranapoaition ol^ diagnoatie rSntgenography 
of, 108 

tumora of, diagnoatie rSntgenography of 
203 

gaatroacopy in, 204 
operability of, 200 

• ulcer of, diagnostic rSntgenography of, 206 
gastric hemorrhage due to, indieationa in, 

operative procedure in, 162, 163 ■ 
indications for operation in, 144 
jejunostomy in, 341 
results of, 343, 344 
malignant degeneration of, 146 
operationa for, 146 
excision, 157 159 
gastrojejunostomy, 145 
anterior, 152-154 
by other means than suture, 154 
complications and causes of failure 
after, 164 

posterior no loop, 146-151 
Boux’s, “eu Y,” 151, 152 
ocelusion of the pylorus, 159, 160 
indieationa for, 160 
methods of, 160-162 
pylorectomy, 179 

perforating, treatment of, 163, 164 
water-trap, l87 

analogy of behavior of, to inguinal her¬ 
nia, 208, 211 

diagnoatie rSntgenography of, 208 
measurementa in, 210 
occurrence of, 210, 211 
symptoms of, 211 

Stomach tube, use of, following operation for 
peritonitis, 490 

Stone in common or bepatie duet, choledo- 
ehotomy in, 259-261 

in cystic duet, chofecyateeton^ indicated in, 
257 

in gall-bladder. See Gall-atones. 
kidney. See Benal ealeuhu. 

Strangulated appendieeal hernia, 71 
Strangulated femoral hemU, 91 
Strangulated hernia, IS, 129-133 
of Onea alba, 105 
treatmmit of, 180-133 
hemlotoniy, 132, 133 

indieationa and eontra-lndieationa l!or,' 
130 
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Strugiiteted knnia, tmtent of, tedi, ISO* 
USB 

StnagnUM intenud bonio, 114 
Strugidkted oMmtot heniu, 106, 107 
Stimiignlotloii of ovaiiiii bornu, 69 
StrimMiT nil-bladder, eholeeysteetomT in¬ 
dicated in, 257 
Strietue of anue, 562 

following Wbitebead operation for bem- 
orrhoide, 553, 554 

pf eonmum duet, 2M 

of Mopbagi^ diagnoatie rBntgenography of, 

of inteitine, complicating enteroitomy, 347 
enterectomy indicated m, 351 

Of pylomi, jejunoitomy indicated in, 341 

of rectum, 561-666 
utideial anue in, 666 
exdelon in, 563, 664 
perineal method of, 564, 565 . 

■acral method of, 665 
gradual dilatation of, 662 
Meal treatment of, 662 
poeterior proctotomy in, 663 
pymptomi of, 662 

of rectum or eigmoid, coloetomy indicated 
in, 413, 414 

of ureter, plaetie operatione on kidney pel¬ 
vis in, 621 

ureteropyeloplaBty in, 622 
ureteropyeloetomy indicated in, 623 
ureterotomy for, 628 

of urethra, hernia operatione contra-indi¬ 
cated in, 14 

Stupes, use of, in fympanites complicating 
peritonitis, 491 
Bnheapenlar nephrectomy, 614 
Subcutaneous injuries of the liver, indications 
in, 235, 236 

operative technic in, 236, 237 
Bnbphrenie abscess, complicating acute iHui- 
ereatitis, 270 

diagnostic rSntgenography in, 224 
Subtotal gastrectomy, 180, 181 
Suction apiwratus, of Kenyon and Pool, 450, 
461 

use of, in acute appendicitis with abscess, 
469 


with acute diffuse peritonitis, 460 
with acute local peritonitis, 468 
with progressive 6brinoporulent perito¬ 
nitis 460 

in injuries of the liver, 236 
in toleration for abscsse of liver, 83^ 
Bnnligbt treatment of tubereulons peritonitis, 
499 

Suppuration. See Abscess. 

Suppurative pancieatitla, 270 
BnprapaUo cystotomy, 724-727 
fiidieations tor, 724 
surgical landmarks in, 724 
through iongitudinal incision, 724-726 
throuA transverse ineisiom 726, 727 
SnprapAie prostatectomy, 679-695 
anesthesia for, 681 
Fuller and Fnyer’s method of, 689, 690 
incontinence following 712 
indications for, e75-079 
iaabmaionts for, 679 


NO 


Buprapubie prostatectomy, proUmlBaty pro- 
cautions in, 679, 680 

Tandler and Zuckerkandl’s method of, 690- 
694 

technic of, 681-689 
two-stage, 694, 695' 

Suspensory ligament of the spleen, 298 
Bustenaculum lienis, 298 
Suture, lateral anastomosis by, 364-366 
Suture material in hernia operatione, 18-20,40 
in operations on the stomacl^HO 
Sutures, intestinal. See alto Enterorrhaphy. 
choice of, 334 
Connell, 3!I3, 334 
Csemy, .3.33 
fate of, 332 
Lembert’s, .332, 333 
material for, 331 
"of the four masters," 332 
perforating, 333, 334 
preparation of, 331, .332 
principles of, .332 
ureteral. See Ureterorrhaphy. 

Suturing, faulty, hernia following. 111 
in injuries of the spleen, 306 
Syphilitic deformity of stomach, diagnostic 
rSntgenography of, 203 
Syphilitic stricture of the rectum, 561 

Tabes dorsalis, diamiosis of, from examina¬ 
tion of the anus, 614 
Talma-Morison method of epiplopexy, 246 
Tamponade following splenotomy for abscess, 
312 

in injuries of pancreas, 278 
in injuries of spleen, 308 
Tandler and Zuckerkandl’s method of supra¬ 
pubic prostatectomy, 690-694 
Tannic acid, use of, in tumors of the colon, 
572 

Tavei’s method of gastrostomy, 186 
Taxis in stiangulatM hernia, indications and 
contra-indications for, 130-131 
technic of, 131 

Teeth, diagnostic rdntgenography of, 195 
in abscesses, 195 
in nnempted teeth, 195 
Tenim eoli, 389 
Testis, blood supply of, 60 
descent of, 46 

maldescendod, anatomy of, 64 
indicatigns for operating on, 55 
treatment of, 56-61, See alto Testis, noa- 
deseended. 
varieties of, 51, 52 

necrosis of, following operation for oblique 
inguinal nerniiu 37 
non-deseended, anatomy of, 68-54 
indications and reasons for operating on, 
54, 65 

interstitial hernia and, 61 
treatment of: 

Beck’s necktie operation, 67 
Sevan’■ operation, 57-61 
Keetley-Tordc operation, 67 
Kirsebner’s operation, 67 
Langenbeck's method, 65, 56 
Lana’s operation. 66 
langtlieniag vas asfttsa% 66 
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Tiritit, BOB'daMeaded, traatanmt of, oreUdecr 
tony, 88 

nplMefflent within the abdomen, 66 
Benailer’a operation, 56 
Starr'a operation^ 87 
varietiea of, 61 
tranapoiition i/t, 82 

Thermocautery, uae of, in injuriee of the 
■pleen, 306 
in aplenotomy, 318 

Thiret, following operation for peritonitis 488 
Thoracic nerve, twelfth, 583 
Thromboeis complicating appendectomy, 469 
following prostatectomy, 718 
meecntenc, complicating appendectomy, 469 
enterectomy indicateil in, 351 
pulmonary, complicating appendectomy, 469 
of splenic veins, complicating acute pan¬ 
creatitis 970 

complicating splenectomy, 309 
Thrombotic hemorrhoids instruments need in, 
546, 547 

symptoms of, 646 
treatment Of, 547 

Torek treatment for diOTuse peritonitis 498, 
493 

Torsion of pedicle in movable spleen, 307, 
308 

Total gastrectomy, 180, 181 
Toxemia due to intestinal obstruction, ileos¬ 
tomy indicated in, 418 

Trusduodenal removal of stones from the 
common duct, 860 

Transfusion of blood for hemorrhage follow¬ 
ing splenectomy, 308 
in gall-stone ca^ 862 
Transgastrie excision of ulcer of posterior 
wail of stomach, 159 

Transposition of esophagus diagnostic r6nt- 
genographv of, 197 

of stomach, di^nosnc rontgenography of, 
198 

of testes 88 

Transrectus incision for exposing the ureters 
685 

Tronsversalis fascia, injuries to, during labor, 
leading to hernia, 126, 187 
relation, of great vessels of abdominal wall 
' to, 3-5 

relation of nerves to, 6 
relation of viscera to, 6 
strength of, 8 , 

Transversalis muscle, 81, 683 
Transverse colon, anastomosis of ileum sad, 
408 

hernia of, 76, 77 
resection of, 400 
volvulus of, 428 

Trauma, diaphragmatie hernia due to, 108, 

100, 110 

Traumatic hernia of spleen. Sm Hernia. 

spleneetomy in, 307 
Traumatic ventral hernia, 118 
Traits ligament of, 318 
Triangle of Petit, 113 

Trocar and cannula for nse In paracentesis 
vesicB, 783 

Tropieal dyMtery, amebls a b scesse s of liver 
doe to, 837 


Trusses 10-18 
contra-indicat i ons to, 11 
for umbilical hernia, 87,88 
forked, 65 

use of, following colostomy, 418 
Tubercular variety of tnbereulona peritonitia. 
601 

Tuberculin, use of, in tubereolons peritonitis 
499 

Tuberculosis anal dstula and, 638 
appearance of anus in, 614 
of bladder, cystostomy indicated in, 787 
of colon, 434 
hyperplastic, 436 
nleerativs symptoms of, 434 
treatment of, 4.34 
of hernial sac, 128, 129 
of intestine, enterectomy indicated in, 351 
ileostomy indicated in, 418 
of kidney, complicated by adhesians 613, 
614 

nephrectomy in, 609, 618, 613, 614 
of kidney and ureter, operative procedure 
in, 612 

ureterectomy in, 636 
of liver, 244 

of peritoneum and fallopian tubes 601, 
602 

of ureter, uieterectomr in, 635 
Tuberculous abscess, peritoneah 608 
Tuberculous 6atula, 60.3, 545, 546 
Tuberculous peritonitis 498 
ascitic, 601 
operation in, 508 
prognosis in, 603 
cheesy masses in, 608 
diagnostic riintgenography of, 883 
fibrous, 501 

general treatment of, 499, 600 
in mixed infections 508 
involving the fallopian tubes 601, 608 
operation in, 503 
prognosis in, 503 
radical treatinent of, 499 
nodular, 503 
occurrence of, 500, 501 
Operation in, in absence of finid, 608, 603 
origin of, 501 
prognosis of, 503 
tubercular variety of, 501 
tuberculous fistula in, 603 
Tuberculous sacrosalpinx, 499 
Tuberculous salpingitis 600 
Tuberculous splenomegaly, splenectomy in, 
300 

Tuffier’s method of splenopexy, 316 
Tumors. See aito Neoplaraa 
mesenteric, 608 
of bladder, 718 
cauterisation of, 746, 746 
malignanS bladder oCeluslon indicated 
in, 744 

cystostomy indicated in, 787 
subtotal cystectomy for, 731-734 
transperitoneal, 734 

of duodenum, dlagnostie rontgenograpl^ of, 
817 

of fundus of bladder, partial eystectemy in, 
738, 736 
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Tmon of kidiiqr, ■bdominal nepbractoiiqr in, 

616 

eompticntod hy adherion^ 613, 614, 616 
maluiinnt, nepbreetomy in, 609, 613, 614, 
616, 616 

of liver, operationa for, 247, 248 
of pancroaa, 286 
euarifleation o^ 286 
mortality in, 294, 295 
panereateetomy in, 287-291 
of proatate, malignant, inrtieationa in, 671 
pioatateetomy for, 708-710 
of reetnm, treatment of, 672 
of rectum, aigmoid and colon, 570-573 
of apleon, apTenectomy indicated in, 290 
retroperltonoal, 508-510 
treatment of, 500, 510 
, aacrococcygeal, 573 
Tunica adipoaa, 582 
Tunica teatia, hydrocele of, 50 
Turpentine atupea, uao of, in paralytic iteua 
following appendectomy, 460 
Tuttle operation for recto-urethral Oatula, 
541-643 

Tuttle proctoacope, 516, 516 
Tuttle tbree-atep operation for ruacctioii of 
the aigmoid, 400-404 
indicated in actinomycoaia, 426 
indicated in Hirachaprung’a diacaac, 42 j 
indicated in volvulua, 431 
of rectovaginal Oatula, 545 , , „ 

Tuttle’a metSod of opening the bowel follow¬ 
ing eoloatomy, 415 
of permanent eoloatomy, 411, 412 
of treating incontinence following anal na- 
tula, 539 

of treating prolapae of rectum (procto¬ 
pexy), 568, 559 

Tympanitea, complicating peritonitia opera- 

tiona, 491 . 

following operation for oblique inguinal 
hernia, 36 

Typhoid fever, rupture of apleen in, apienec- 
tomy in, 311 

Typhoid ulcer, perforating, 337, 338 

Ulcer, duodenal, aaaociatod with acuta pan- 
creatitia, 269 

diagnoatie ront(^nography of, 2i-> 
of ji^um, peptic, following gaatrojcjimoa- 
tomy, 155, 156 , 

of atomach, diagnoatie rbntgenography ot, 

hemorrhage due to, Indicotiona m, 16- 
operative procedure in, 162, lo-i 
hour-glaaa atomach duo to. See Ilou 
glaaa atomach. 

indicationa for opwation on, 144 
jejunoatomy in, 341 
reanlta ot 343, 3H 
maUgnant degeneration of, 14» 
operationa for, 145 
eaeiaioa, 167-169 

*54 

^ m ^n tiona and eauaee of failure 
after, IM. 

Koeher’a 

pocterior no-loop, 146-161 


Ulcer of atomach, operationa for, gnatroJqlun- 
oatoniy, Rwx'a “en Y,’* 161, 
152 

WoMer'a anterior, 152-164 
oechiaion of the pylorua, 169, 160 
indicationa for, 160 ' 
mcUiodn of, 160-162 
pylorectomy, 170 

lierforating, treatment of, 163, 164 
iierfornting the email intcatine, 3.36, 337 
lierforating typhoid, 337, 338 
rirerntion, complicating enteroatomy. 347 
following o]ieration for heniorrholda, 654 
of colon, ilmmtomy indicated in, 418 
Ulcerative tulierculoaia of the colon, aymptoma 
of, 434 

trentnient of, 434, 4.36 
Umbilical cord, hernia into, 100 
pnthogeiicHia of, 100 
aiirgicnl aiintoiny of, 100, 101 • 

trc.-ilmcnt of, lot 
Umbilical hernia, SU-lOO 
nnatomicnl conaideratlona of, 94*97 
i-ontenta of, OH 
cuveringN of, 07 
treatment of, 07, 98 

o|H>rntive, diingera and dilHcultlea of, 100 
general meiiMurea in, 08 
melhodii of, OH-lOO 

Uiiibilicnl loop, formation of, 441, 442 
rotntion of, 442 
Umbilical venHidH, 04, 95, 06 
rmbiliciiH, groH* aiintomy of, 05, 06 
Undeacended tealia. See Non-deacended teatia. 
I'piK-r H<-rotal non-deacended teatia, 61 
Urachua, 0.3. 06, 710 
Un>min following proatatectomy, 714, 7W 
UrcternI calculi, ealenrooua gtanda dllferen- 
tinted from, in riintgenography, 
6.38, 6.30 

diagnoatie riintgenography of, 658 
dilTerentintion of, in riintgenography, 668 
ureterotomy for, 627, 628 * . 

Ureteral Oatiila-, nephrectomy indicated ln,9(i9 
ureti*rcctoiny in, 63.3 
Ureteral hernia, 68 
Ureteral pelvia, 581, 682 
Ureteral atricture, plaatic operationa on Bo- 
ney |a>lvia in, 621 
iiretcropycloplaaty in, 622 
ureteropyoloatomy indicated In, 688 
l'retere«‘tomy, 9.3.3-637 
combinnl with nejihreetomy, 612, 636 
complete, 6.3.3, 636 . , . . 

for tuberculoala of the kidnay and nratara, 
636, 637 
partial, 635 

prognoaia of, 637 * 

Ureterocoloatomy, 63.3, 634 
Uretcrocyatotomy, 631, M2 
by retroperitoneal method, 688 
by tirnm^ritoneal method, Ml, M8 
by tranaveaicai method, M8 
Uretero-inteatinal anaatomotia, M2-M4 
Fowler’a method of, 683, 684 
indicationa for, 682 
Ureterolithotomy, 627, 688 
UreteropyeloaUimy, 6^ 683 
Ureterorrhaphy, 627, 688 
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' niirtMMitoaqr, «w 
Pw jl w W tony, Cor Mlmlu, m, m 
_fM ftoMwo, 628 
^ Owtofo-nreto r oitoiny, 028-630 
Bovoe'o opmtion for, 030 
«Bd-t»«hd, 630 

operatioii tm, 028, 620 
Ho ok'g aMthod of, 69, 630 
umerovagiiial Oatiilo, iiraterMyatotoiiqr in, 
681 

Vroton^ 081. 688, 683 
untonleu eouiderotioBi of, 024 
flOBoonitnl defeeto of, movable UdnoT doe 
to, 008 

dtafBootle rOntfeaomphy of, 067 
anomro of, 684-626 

17 rotroperltoneal route, thraugh Oib- 
■oa'e ineiaion, 686 

ttnmgh medfain obdomiiwl iaeiabn, 626 
throo^ oblique lumbo-ilioe in^oa, 
684, 686 ’ 

through tnuureetue ineiaion, 626 
bf tmnaperltoaeal route, 626, 686 
iajniiea of, 686, 027 ' ' " 

Undder ooeluaioii indicated in, 744 
eompUeatlng appendeotomy, 466 
opemtiona on: 
implantation, 630-636 
into the bladder, 631, 638 
into the inteatine, 682-034 
into the akin, 086 
vretereetomy, 680-687 
eompMe, 686, 636 

for tnbarenloala of the kidney and nw- 
ten, 686, 637 
partial, 636 

ureterorrhap^, 686, 687 
nnterotomy, for ooleulua, 687, 688 
for atrietare, 688 
nretero-niMerootomy, 088-630 
Bovee’a mMration for. 630 
ond-to-ond, 030 

Pogg^^ operation for, 688, 680 
Von Hook'a method of, 69, 036 
rmation of voa deferena to, 710 
■trietnn of, 688 

tranqtUntatlon of, foOowing bladder ezei- 
^ ■■ w whiBion, 744 

urethra, OatnUi between reetum and. See 
Beeto-nrethrol Ootnlo. 

MW into noaterior wall of, 187 
P«Wr»eth4^aeea a due to infeetion of, 680, 

nwtie, 678 

uwftrol atn ybuw, her^ operatimin eontra- j 
, Wianted in, 14 
Urethraeele, 187 

urethroreetal iMiln.eompIleating pelviieetol 

®tMe, retntira of, following operaUoa for 

frtljpy Mtal^lE^^ a, 727,*728 

l»oetataoto*y, 718 
ineonttamw^fhB^ 

’780, 781; 

788 

- i »r06l«|lo hn•^ 

:::V V- ---Mophji 660.671 


Vrinoiy obetra^ enatomleal eon^Untioa 
Of| 071-070 

proatateetomy in, 671-700 
eholee of methoda for, 676-678 

“ «nnd qyatotomy, 704 707 
median perineal, 700 ^ 

mortality in, 070-078 
partial See Urino^ obetruetion, mm- 
tatoton» for. 
perineal, 085-700 
wtomleal pointa in, 086-087 
inatnunenta for, 687 

Buprapubie, 678-086 
Meatheala for, 680, 681 

P^er and Prayer'a meUiod of, 688,680 
Inatrumenta for, 078 i , wo 

preliminary preuntiona in, 678, 680 
TondlerpOnd^ Zoekerkondl 4 method of, 

toehnie of, 681-088 
two-atoge, 684, 086 
proatatotoi^ for, 700-706 
^y j^^^ naation of the proatate, 701.704 
wttini’a operation for, 701 
Chetwood’a operation for, 708, 703 
IWdenberg’a operation for, 701 
high-frequency, 703, 704 
by Intra-nratbrol cutting operntiono, 704- 

706 

^Idachmidt’a method of, 706 
Young’a punch operation for, 704-706 
murranM of, after operation, 711 
Unnory retention, acute, poracenteeia veolea 
in, 723 

Urotropln, uae o^ following operationa on the 
bladder, 747 
iiiadder lavage 781 

Uteruo, hernia of, 70 
prolapae of, 126 

wtroverted or ratroilezed, dlognooia of. hr 
rectal ezamination, 616 

Vocclnea, autogenoua, uoe of, in aigmoidovaa. 

vagina, notola communicating with. Baa 
Rectovaginal Oot^ 

„Mrnia into walla of, 186-187 

Vaginal ^aain^ in Intraperitoiieal abaeonak 

Vnlvi^ i^iventea of amoU inteatba, 380 
Von Hook a untaro-nntmatomy, 

Vnoa recta, 383, 324 

Vaaenlv abaorption from the perttraeum, 486 
Voa deferma, avoidance of Um to, in bar- 
. aia operntiono, U 
diviman of, in operation for oUkao In- 
gui^ honla,. 87 
in im-deacended teatiaTra 

treatment ofj 118 
vortottea of, Ul, lU 
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MMwd*,’' KoelMr’s, in 
oUiqiM ingnlnnl hernin, 17,84-38 

Vniieal Btonj^^fitllowliig proitnteetoiiiy, 713, 

V«8m 1 ew^Henting proiteteetomy, 

Mawinniny ii^788-731 

VmInI dhttUenla, 736-740. 8 m obo Blad¬ 
der. 

Veaieal dzabuige, ladieatloiu for, 717 

Veaieal Beoplanna. 8 m Tonion of the blad¬ 
der. 

Vieiona eirele, followiBg gaetrojejunoitoiny, 
165 

preventian of, 151, 158, 158 
pwrantioB o^ bj oeelueion of the pyloruf, 
150*108 

Viaeeia, tranapoaitioB of, dlagnoatle rOatgea- 
omphy In, 107 

Vogel’a operatfon for movable Udney, 597 

VoI^ni,Vniiid, 488 
eaM of, 488-430 
iadieatuma in, 488 
of the eoloB, 487 
■ymptomi of, 488 
treatment of, 480, 431 

Vomiting followin^operation for peritonitii, 

poetoperative, Lernin doe to. 111 
regurgitant, following gaetrojejunoetomy, 
155 

Vulva, Oetnla eommnnleatlng with. 8m Bee- 
tovulvar Oatola. 

Vulvovaginal ^and, abwoM of, flituba due to, 

Waaaermaan reaetion in atrictnie of the lee- 
tom, 664 

Water, abaorption of, by eeeum and colon, 383 
adminiatrntlon of, following gall-atone op- 
eratlona, 868 

Water-tr^ atomaeh, 187 
analogy of bdmvwr of, to inguinal hernia, 
808, 811 

diagBoatie lOntgenography of, 808 


ala ia, ItO 


Watar-tn^ atomaeh,_ 

oeennoBM of, W, 811 
igrmptoma of, 811 
WateriBg-pot iatnfae, 537 
Whiaky, um of, followiBg eohmie 
UoB, 397 

VHiitehead operation for iatoraal hamortboidn 
558, 564 
indicationa for, 846 

Willard Bartlett’a method of end-to-Md aaaa- 
tomoaia, 368, 363 
of end-to-alde anaatomoda, 867 
of lateral anaatomoaia, 865, 866 
Wilma’ method of ocehiaieB of the nylorna, 
161 

Witiel’a method of gaatroatom^, 184, 185 
Wohlgemuth’a treatment of paaereatie Satnla, 
883, 884 

Wdlder’a modidMtion of Baarinl’a ^ara-. 

tioB for oblique inguinal hMaia,’ 
87 

Wolder’a method of anterior gaatroJeJnaoa- 
tomy, 158-154 

Wound infection complicating appendaetomy, 
467 

following operation for oblique »»g"*«fi 
hernia, M, 37, 41 
hernia following. 111 
Wounda. Bee Injuriea. 

X-ray, value of, in kidney atone, 60S, 608 
X-ray apparatua, 648 

X-ray diagnoaia 8 m BSntgenography, diag- 
noetic. 

Yoemana’ method of ceeoaigmoidoatoBVi did, 
417 

Young'a prostate punch, 704, 706 
Young’s punch operation for prostatie ob¬ 
struction, 704-706 

Zone of Brodel, 580, 581 - 
of Hyrti, 580, 581 

Zuekerkandl and Taadler’s method of anra- 
pubie prostatectomy, 660-664 
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IIKKNIA 

Alkxik V. M«>KCiin>wiTZ 

wm. 

1. — Dia((ramnmtic prosB-scetiona of the hIhIoiiioii. 

2. —DiaKrammiitio cnaw-MH'tioiiM of the olitiiriitor Piinal and coiitcnta 

3. —Diatrrain illuNtrntiiiK an inri|iifnt initiiiiml honiia. 
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OPERATIVE THERAPEUSIS 


VOLUME IV 

(MIAl’TKIl r 

]1KKNIA 


At.kxi 8 V. M«)sciu:ownra 


HTTRODUOTION 

The mechanism of an opcrutioii for the nulirnl euro of hernia is simple, 
requiring merely a correct kiiowlcdp; of aiuitoiiiy. An operation for hernia is 
readily ieurned, and, from a ti'clniical jaiint of view, easily jicrforined. A 
knowledge of twhnin is not, however, the «iiily essential for success. Al¬ 
though every surgeon knows the steps of an o|H!nition for the radical cure of 
hernia, nevertheless, the iiuiuImt of recurrences varies widely; stiinc surgeons 
have few, others have many, although Isttli carry out the o]Mtrution in prac¬ 
tically the same way. Statistics showing the mortality rate and the nuiid)cr 
of recurrences arc, as a rule, unreliahle. A majority of these statistics are 
published either by individual surgeons or fnnn individual clinics, in which 
cases the results obtained arc intinitely sn|Mtrior to those obtained by a gnmp 
of surgeons. Furthermore, many of these statistics refer only to immediate 
results; that is, recurrences are noted only if they occur within the usual time 
of 6 months, although it is well known that a largo number of rccairronces are 
noted after this period. Another factor that invalidates statistics is the float¬ 
ing character of the population, es|)e<Mally in largo American centers, making 
it ditfleuit to trace the final results of operations. Many surgeons delude 
themselves that they have very few recurrences Ixicausc they do not see them; 
but human nature is such that an unsuccessfully optirated patient docs not, 
as a rule, return to the surgeon who originally operated upon him. 

In order to be of value, statistics should obviate all these; failures. In 
addition they should include not only the figures of selected men, or 8(;lectud 
places, but also those of the occasional operator, or of surgeons of less ex¬ 
perience. One surgeon will report 1 per cf;nt. of recurrences, while another 
has 6 or 7 per cent or mure. Were the truth actually and fully known, I 
believe the percentage would bo considerably higher. 

SC 1 
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It is generally oonc^^ that some hernis are absolutely incurable; but 
recurrences exist even among those that are, or at least ought to be, curable. 
When a surgeon is confronted with a recurrence in his own practice, he is 
apt to salve bis conscience by excuses, preferring to ascribe the bad results to 
stretching of the tissues, fatty infiltration of the tissues, “poor qualities of the 
tissues,” etc. Upon critical examination, however, the reason for recurrences 
will be found to lie deeper. These reasons will be more fully discussed later; 
suffice it to say, for the present, that, in my opinion, moat recurrences are due 
either to the selection of a poor type of operation or to poor execution of a well- 
selected operation. 

The conventional attitude of tho vast majority of the surgical personnel 
of our hospitals toward cases of hernia is not conducive to the most intense 
study of this malady. Hernia may be described as an undramatic disease, not 
attended by any formidable mortality, and is, therefore, classed among tho 
“uninteresting” cases. For this reason, a beraia is not carefully studied and 
tho operation is hurriedly and inechanically carried out. it may appear trite 
to say that the study of hernia is deeper than is generally realized. 


SUBOIOAL ANATOMY AND PATHOGENESIB 

Hernia is mentioned in tho oldest of medical books, and has received its 
due share of attention ever since. It has been a particularly favorite theme 
for anatomists, who have devoted much labor to the dissection of the various 
fascial and muscular planes involved. It is true that many of these finer 
structures are not dissected out in operations fur hernia; nevertheless, their 
anatomy must bo known in order to understand tho principles underlying a 
well-exc<!utcd operation. Tho oft quoted hoit tnol of a surgeon of the last 
century, who advised in strangulated hernia “to cut through all the Latin 
names and get down to the gut” is good wit, but, to modem tastes, poor 
surgery. 

Most anatomical text books devote sufficient space to the description of the 
parts in question; a sufficient knowledge of tho descriptive anatomy of the 
various structures is, therefore, presumed. There are, however, certain funda¬ 
mental principles to which attention must be called; as it is only by a thorough 
grasp of these that the “natural history” of a hernia, so to speak, can ^ 
properly understood. Most of these principles may appear elementary, yet 
it is singular that their importance is not more generally appreciated. 

1. F^toneal Sao. —The abdominal parictes are lined by peritoneum. The 
only exceptions are a few isolated areas to which the suspensory ligaments 
of the viscera find attachment This parietal peritoneum is pushed outward 
when a viscus escapes from the abdomen, and therefore constitutes the sao of 
the hernia. There are, in addition, certain sacless fonns of hernia (see Sliding 
Hernia), bnt these arise only under very exceptional conditions. 
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2. Fraperitonml Fat. —Anatoiiiiral text booka describe the layer extenml t«> 
the peritoneum as “prupcritoneal fat.” Descriptions of this layer are very 
meager and give the impression that it exists us a wcll-dovciopcd layer tbrough- 
out the entire extent of the peritoneum. This is entirely erroneous. It is 
present on the anterior as])eet of the ulKlomeu in but few pbuH's, i. e. where 
either viscera or their suspensory ligaments find uttaeliment; we mention, for 
instance, tlie bladder and the urc‘a embraced by the snsjiensory ligament of 
the liver. Hardly any properitoneul fat exists under the nniti muscles except 
where the suspensory ligament of the livi*r *)r the bladder finds attachment. 
Properitoneal fat is randy, if ever, emimiitercil at the jatint of exit of an 
oblique inguinal hernia. This fact is so constant that the ]>resenec of properi¬ 
toneal fat in an operation for inguinal hernia should serve us a warning of 
an abnonnality—for example, the presence of the bladder. Failure to heed 
this warning has not infrcipiently bnui followed by injuries to the bladder.* 

3. The Transversalis Fascia.- External to the peritoneum, ami separated 
from it only by a more or lc*ss devidoped (or in some parts entirely al»si>nt) layer 
of ‘‘properitoneal fat,” there is a very dense fase.ia, known as the “intra- 
abdomiiial fascia.” This fascia has received different names, u<*<;ording to its 
anatomical ItK-ation; e. g. the diaplirapnatic faseda, lining the diaphragm; 
iliac fascia, lining the iliac fossa>; pelvic fasida, lining the ptdvis; transver¬ 
salis fascia, lining the transversalis nnisede, etc. It is unfortunate that these 
various names have become prevaU‘nt, tuvause the diversity of nomenclature 
tends to obscure an otherwise simple mutter. It must never he forgotten 
that this faseda forms one continuous layiT. For the sako of simplicity the 
writer shall adhere, in this article, to the name ‘‘trunsvcrsalis fascia.” 

The transversalis fasida is very dense and strong, but is stronger in some 
regions than in others. The strength of the transversalis fascia is of the 
greatest importance to the human (>conomy, Wausc at sonic areas of the 
abdomen it is to all intents and purposes the solo protective structure, and yet 
it senses its purpose so excellently that hernia at these points is of rare oc¬ 
currence. 

In some parts of the abdomen, on the other hand—for instance), over the 
diaphragm—this fascia is weak, very probably because no great demands are 
ever made upon it. 

4. All the great vessels of the posterior abdominal wall lie upon the trans- 
versalis fascia, and arc covered by the peritoneum. This fact is of fundamental 
importance to the proper understanding of the pathogenesis of every variety of 
hernia; and, unless it is fnlly grasped, ail subsequent explanations are unin¬ 
telligible. 

'The cRiea of so-ealled "Fettbruch," "fat hernia,’' "hernia aroieeuM’’ and "hernia 
adipona" that have been reported (with or without a nae), are in my opinion hernial pro¬ 
trusions of the fat which fllis the space of Retsius, and mre commonly aeeompaniod by an 
eztraperitoneal bladder hernia. This fat may increase unduly, and may form quite an appre¬ 
ciable tumor (Friedman, 16). 
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Figure 1, A represents diagrammstically the relation of the vessels to the 
transvorsalis fascia and peritoneum at any point above the bifurcation of the 
aorta. For the sake of simplicity only the arteries are represented. 

At the point of exit of the femoral vessels into the thigh the diagram is 
modified as in Figure J, IJ. 

Figure 1, (! is a modification of Figure 1, 11 and represents similarly the 
exit of the Hjwrmutic vessels. 

If Figures I, 15 and 1, (1 arc examined, it becomes evident that, at the 
point where the vessels lose their relationship to the peritoneum, there is an 
opening in the traiisversalis fascia in order to permit the escape tif these ves¬ 
sels from the abdomen. If there were no opening, the vessels could obviously 
never oscu(H} to the thigh or testis. Now this o|iening in the transvcrsalis 
fascia is of the greatest importaiufo t(» every hernia, for through it the hernia 
first escapes. In oblique inguinal bcriiia it is called the “internal inguinal 
ring”; in femoral hernia it is called the “internal femoral ring”; such an 
internal ring exists in every hernia. 

This intcriiul riiif? has Ikhmi variously (Icscrihiil hy different aiiatoinists. Its im¬ 
portance has always Ixssi appr(!c-intcd, but the most iiU|N>rtuiit thina to remeinbcr is 
this: that it is merely a hiatus nr hole in the transvcrsalis fascia, and only in the 
truiisvcrsalis fascia. Thu riiia is surrounded, coverecl by, and lies in close proximity 
to other structures, but as a hole it exists only in the transvcrsalis fascia. Were this 
hole not present in the transvcrsalis fascia, the hernia could not occur at that par¬ 
ticular site. 

This hole, or internal inguinal ring in the present instance, can best be 
demonstrated from within the abdomen by raising the parietal peritoneum 
away from the transvcrsalis fa.scia, thereby exposing the spermatic vessels as 
they enter the ring. It is slightly more difficult to demonstrate this structure 
by dissecting from without inward, because it is then necessary to make an 
artefact. The reason for this is that nature bus put a nicer finish to this hole. 
Careful disscvtioii will show that the transvcrsalis fascia is continued down¬ 
ward for a certain distance upon the vessels, gradually lu'ceming thinner and 
thinner, and finally blending with the wall of the vessel itself. To be exact, 
therefore, the last 2 diagrams should Ikj modified as in Figures 1, I) and 1, li. 

Now in certain areas these perivascular prolongations of the transvcrsalis 
fascia have been carefully studied, are well marked, and, indeed, have re¬ 
ceived special names. We mention, for instance, the prolongation upon the 
spcnnatic vessels, which is called the “infundibniiform fascia”; and the pro¬ 
longation upon the femoral vessels, which is called the “sheath of femoral 
vessels.” 

These various prolongations have no intrinsic value as far as the cura¬ 
bility of a hernia is concerned; but they are vastly important, not only to 
explain one of the important coverings of a hernia, but also its pathogenesis. 

Although attention has nut been called to this point before, I have no doubt 
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that a aimilar anatomical arrangement holds true for every blood-vessel that 
escapes from the abdomen to the periphery—^for instance, the obturator and 
sciatic arteries, or the umbilical vein and arteries. Likewise a similar pro¬ 
longation of the transversalis fascia accompanies all viscera that escape from 
the abdomen—^for instance, the rectum and vagina—this fact accounts for 
the occurrence of hernia even in those locations. In this connection atten¬ 
tion is called to the fact that the nerves arc not accompanied by such pro¬ 
longations of the transversalis fascia. The nerves are situated behind the 
transversalis fascia; this can be illustrated best in a diagrammatic cross- 




Fia. 3 .—Diaqraumatic OROBB-HCTioNa or thi Obturator Canal and Contbntb. 

A—Correct anction. Note that the obturator nerve a oiitsido of the traniivcraalia fascia. 1, Trans- 
veraalia fascia; 2, peritoneum; 3, obturator artery; 4, obturator nerve; S, obturator vein. 1)—In- 
eorrcct seotion. Note that the obturator nerve is prcsantcd to be inside of the Irnnsvcrsalis fas¬ 
cia. 1, Transversalis fascia; 2, peritoneum; 3, obturator artery; 4, obturator nerve; 5, obturator 
vein. 


section of the obturator canal, in whicli the relationship of the parts exists 
iiH illustrated in Figure 2, A and not as might he assumed in Figure 2, Tl. This 
is a point of iniiuir iiniHirtancc, hut should lie known. 

It is an established truth that the transversalis fascia, as a rule, is strong enough 
to retain the viscera within the abdomen. However, it is not strong enough to do so 
within certain definite anatomical areas, and it is at these areas, and at these areas 
only, that hernia! occur. A little reflection will show that hernin occur only where 
blood-vessels or visec^ra normally make their exit. Tii other words, it is apparent that 
these weak anatomical points are tho attenuated perivascular or perivisceral projec¬ 
tions of the transversalis fascia. Kvery lieniia can, therefore, be diagrnminntieally 
represtmted ns in Figures 3 and 4. 

A general impression prevails that the muscles of the abdominal wall are 
important factors in tho prevention of hernia. This view, in my opinion, is 
without any foundation whatever. It is agreed that the abdominal muscles 
unquestionably prevent undue general bulging of the abdomen; but that they 
prevent the escape of the abdominal contents in tlie form of a hernia I would 
absolutely deny. It is the fascia, and not tho muscles, that prevents hernia. 
The arguments to support this contention are the following: 

(a) Hosselbach’s triangle is the space bounded below by Poupart’s liga¬ 
ment, externally by the deep epigastric vessels, and internally by the conjoined 
tend cTi and edge of the rectus muscle. Its floor is the transversalis fascia. 
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behind which are properitoneal fat and peritoneum. In other words, this tri¬ 
angle is devoid of all muscle protection; nevertheless, hernia through this 
triangle ia quite rare. On the other 
hand, the space situated to tlic outer 
side of the deep epigastric artery, which 
is covered by both the iutcrnnl oblique 
and transversalis muscles, and aponeu¬ 
rosis of the external oblique, is the 
point of exit of the exceedingly common 
oblique inguinal hernia. 

(b) In anterior poliomyelitis oc¬ 
casionally groups of muscles become 
paralyzed, degenerate, and entirely lose 
their function. Nothing prevents the 
viscera from escaping except the trans¬ 
versalis fascia and peritonenin. Never¬ 
theless, a true hernia never occurs; 
merely a slight bulging. Haraez (•‘il 
calls theso cases “pseudo-hernia'.” 

(c) In order to effectually dis¬ 
prove the long^aeeepted hypothesis of 
the great importance of the ninstdes in preventing or curing a hernia, I have per¬ 
formed, in a series of perhaps 2.5 eonst'cntivc cases, the following operation for 

the radical cure of inguinal hernia. 
All the steps wero exactly those of the 
llussini or Eerguson operation, ex¬ 
cepting that no suture of the muscles 
was done. Instead, tho upper edge of 
the aponeurosis of tho external 
oblique was sutured to Poupart’s liga¬ 
ment ; tho lower edge of tho aponeu¬ 
rosis was sutured on top of this. With 
the exception of 1 cjisc, which was 
that of a sliding hernia, a type notori¬ 
ously hard to cure, every one of theso 
cases was radically ctired. 

(d) A striking example of the 
capacity of a fascial stricture to re¬ 
tain organs within a cavity is setm 
after certain operations upon tho 
brain. No matter how large tho 
trephine opening, tho brain will not prolapse. The moment, however, that wo 
incise the dura, a hernia of the brain ensues. Indeed, all our decompression 
operations depend upon this principle. 



Flo. 4.— OlAGBiUI lunSTIlATINa AN iNninBNT 
Fbmorai. Hebnia. 1, Traiuvcnwlu fiwcia; 2, 
Borta; 3, peritoneum; 4, ms of a femoral hernia; 
S, sheath of femoral vcNnels; 6, common iUao 
artery; 7, internal iliac artery; S, external iliac 
artery; 9, femoral artery. 



FlU. a. ' niAOBAM iLLtlHTHATINO AN INCIPIENT 

Iniiiunai. IIkiinia. 1, ’rninsvermliN foitaia; 

iiortu; 3, iM'rilioiifiini: 4, hoc of an insuinal 
hernia; .1, infuiidilniliform fnccia; 0,spermatic 
iirlerj’. 
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These are the principles underlying the pathogenesis of hernia in general. 
It is needless to add that the more intimate anatomy varies with every form 
of hernia; this will bo discussed later. 

Theories of Hernia Caosation. —Assuming this theory to bo correct, and 
assuming, also, tliat the anatomy of the human individual varies but slightly, 
the question arises, why do some people acquire a hernia, and others not ? To 
answer this, wo enter a contentious held. The reasons are manifold, and 
as yet are not fully clear. 

The conyenilal or saccular theory has many adherents, and is alluring. 
At the same time it is faulty, because it docs not explain all forms of hernia. 
According to this theory ail in^iiiial heruim arc due to faulty closure of the 
“processus vaginalis peritonei,” i. c. that process of the peritoneum which 
accompanies or precedes the testis in its descent to the scrotum. No one denies 
the incidence of a hernia when the vaginal process has never become obliterated; 
this variety, however, forms only a small percentage of all hernia!. To explain 
the common types of inguinal hernia, Kusscl, lilurray, and their followers 
assume! an imperfect closure of the processus vaginalis. Tho process has 
become completely obliterated in tlic lower part, but the upper part persists 
and forms tho starting point of a hernia. Definite proof of this contention 
is lacking. Indeed, 1 am able to submit an observation that ncgiitivcs this 
contention. If tho sac of an actpiircd inguinal hernia were of congenital origin, 
wo should expect it to bo connected at its distal extremity with tho fibrous 
cord-like structure that persists after obliteration of the distal part of tho 
processus vaginalis. As a matter of fact, this adhesion is found only in that 
very rare anomaly known as “infantile h<!niia.”‘ Tho oft-quoted autopsy re¬ 
ports in which, particularly in young infants, smaller or larger peritoneal 
dimples are found, arc by no means convincing. Who will pre.sume to say 
that tliost! dimples are cxingt'iiilal remains of the processus vaginalis or ac¬ 
quired hernial sacs? 

Another objection to tho saccular theory is that it docs not explain all 
varieties of hernia. In femoral, obturator, or sciatic hernia no structure 
analogous to an obliterated ])r(K‘es8us vaginalis is genetically possible. 

ilurray (.'».■{, 54) submits many arguments to support the congenital sac¬ 
cular th«M)rv for femoral hernia also, and for tho other varieties of hernia 
as well. None of those arguments are, in my opinion, absolutely convincing. 
No one cun deny tho possibility, or even tho probability, of congenital saccules 
in tho inguinal (Hansen, 2:S) and umbilical regions; but to make tbo broad 
statement that all hernia' are eau.><(.>d by congenital sacs is, in the light of our 
present knowledge, unwarranted. 

It is simpler to negative a thcoiy than to propound a bettor one. I have already 
pointed out the existence of certain weak areas in the transversnlis fascia. When 
perfect balance exists between the force of intra-nbdnniiiiul pressure and the resistance 
of these weak areas in tho abdominal wall, no hernia occurs. When, however, the 
intra-abdominal pressure is increased, or the transversalis fascia is weakened, cither by 



SrRGrCAL ANATOMY AND PATIKMJKXKSIS 


9 


disenfie or sonu' other fnetor. this liiihnu'c is distiirlHii niiil n perittiiioiil iliinplo is 
puelicd out. Soon n jiortioii of tlio oinoiituiii iiinls lo<ii;inont. within this dimple; the 
sac bcoonu‘8 InrKor, more nbdominnl eonteiits enter tin* sue, and it ftilly devrlop*>d 
hernia results. This tlunirj' is simple, e.\pl:iins nil herniie, nnd nei-ords with elinienl 
data. 

In its ineipieiiev, therefore, tin* lu'riiia emisists onlv of ‘J lavers, the jH'rito- 
lictiin .and the perivasi-nlar prolon^iation of tin* traiisversalis fascia. In its 
subsetjnent development the hernia he*-oines eoveml hy all the stnieinres which 
it pnshe.s ahead. Knowin;;, theri'fore. throneh what strnclnr«*s the h<>rnia innst 
pass, it is easy to reconstriict the eoveriims of a partiinilar hernia. 

Take, for cxani])le, an ohli(|ne inguinal hernia. 'I'ln* earliest hernial eovtir- 
inp is the jteritonenni; this, therefore, is the lirst layer: nt*xt eonies the ja*ri- 
vascnlar prolonpation of the traiisversalis fa.seia, whi<*h, therefore, is the 
second layer, in its downward propress the hernia meets the traiisversalis and 
internal obliipie imiseles, or rather specialized portions of these slriietiires 
known as the ‘‘cremaster ninseic," and the thin fascial layer which holds tho 
tillers of this miKscle topethcr, known as the “1^011018101^0 fascia.’’ These 
strnctiin'.s, therefore, must form the third lay«-r. 

In small sizeil hernia*, that, is, those which have not. yet. escaped from 
tho external inpniiial rinp, these .‘J layers are tin* only coveriiips of the hernia. 
The moment tin* hernia has <*scaped from tin* e\t(*rnal iiipninal I'inp, it derives 
a eoverinp from those libers of the aponeurosis of the external ohlii|ne that 
bind topetln*!* the (*oliimns of tin* external inpninal rinp, nann*ly the ‘‘inter- 
colnmmir fa.s<*ia.” This, therefore, is the fourth layer. 

Thereafter the hernia pr<H*eeds into the scrotum, and derives coviwinps 
only from the skin and its app(*ndapes, namely the snperli(*ial fascia fifth, 
snbcntain*ons fat sixth, and .skin, s(*vi*nth layers. 

Similar deductions as to fin* cov(*rinps can bo made for herniat of all 
varieties, 

ConclusionB.—Assumilii; tin* lli<*iir.v to lx* corn***!, that tin* traiisvcrsnlis fascia is 
the sole important stnictiire mrtinl to retain the viseera within the abdomen, it he- 
eonn*s nianife.st tliat, in order to eiire a hernia, the only proeediire necessary is to i*loso 
the hole in this fascia. Unfortunately this is iiniHissihh* in a majority of herniie, 
i>ot*anse of tin* iin|iortanc(* of the IiIihmI vessels whii*h pass thronich this hole. Tin! 
eonchision follows, that a radii’al cure of the most frispient forms of Inwnia, iiann*ly 
oblique inguinal and femoral, is entirely impossihlo in tho strictest anatomical sense, 
b«*nu8t*, no matter what w«* do. the lioh* in the traiisversalis fascia, throiiKli which the 
spermatic or femoral vi*ss(‘ls pass, still reniaiim. We may dislocatit tho hole, wi* may 
make a new exit for thi*se voss<*ls, Init the hole is still there. In praetii*e, however, 
wo find that the siirKi*on ifcts aroninl the difficulty, although In* ninst iirnon* tin* wi*ak 
spot in the transversalis fascia, hy fortifying this hole, huildiiiK a buttress of fascial 
or muscular structures in front t f the opening. How fur ho 8uc<-*cc<]8 will be discussed 
later. 
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METHODS OF TBEATMENT OF HEBNIA 


^ Tho discusaion of tlio troutinciit of licrnia may bo divided into 3 sub- 
diviaiona: 

T. Prophylactic. 

II. I’ailiative. 

11 r. Kadical. 


Z. PBOPHYZMlOTIO TBEATMENT 

It has already been pointed out tliat tho pathoRoncais of hernia depends 
B^n two factors: (1) weakness of certain portions of tho abdominal wall: 
\ 2 ) increased intra-abdoininal pressure. 

If there is a weakness of the abdominal wall, little or nothing can bo done 
to strongthim it by prophylactic measures. Aliich, however, can be done to 
obviate sudden or continued increase in tho intra-abdominal pressure. The 
treatment of the various conditions that may give rise to increased intra- 
abdoniinal pressure is mit of place here; we shall merely mention the names 
of some of tho most important maladies: phimosis, stone in tho bladder 
wlasipingHjough, dis..as«-s of tho respiratory tract, habitual constipation, and 
long-continued diarrheas. 


n. PAUJATIVE TBEATMENT 

Hy palliative treatment we refer to the placing of artificial external bar¬ 
riers in fi-oiit of the opening through which the hernial contents escaiie. These 
barriers act upon the prineijilo that a pad, varying in shape and size, is firmly 
Held against the opening hy means of springs or clastic bands. Such artificial 
bands with their pads are called “trusses.” 

It is nwicssary that every surgeon lie well acipiaintcd with the application 
of trusses, because even the most radical surgeon must occasionally recommend 
their use. 

cannot lie denied that tho wearing of a truss will in rare instances bo 
followed by a radical cure; but this is of such exceptional rarity as not to 
merit wrioiis consideration. It is self-evident that no radical cure of a hernia 
is possible unless tho sac is either extirpated or obliterated. It can be con¬ 
ceived that the pressure of the truss may cause so much trauma to the endothelial 
lining of the peritoneal sac ns to eaiiso a^Iutination of tho walls, but such a 
possibility manifestly must be very rare. 

So-called cures or apparent cures arc accounted for in one of two ways, 
i *ij'" instnnee, a case of congenital inguinal hernia in a young 

child. A truss is applied for a numlier of years, and is then discarded. Such 
a patient may be cured because the normal obliteration of the processus va- 
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ginalis has been completed; or the cure may l»e only an appanmt one. After 
a number of years the hernia again makes its ap]>earaiu*e, and if such a patient 
is operated upon a ciuigenital sac is then found. 

It is not within the scojk? of this article to desj'rilw the various kinds of 
trusses, their method of inannfaetnre, the advantagi's of one over the other, 
etc. It is suliieient f<fr our pnrp«ts(‘ to ]H)int out tlie fnndanientai principles 
which underlie the application of truss(>s. 

A sine qud non for the application of a trtiss is tin* <Hiiiiplctc nshicihility of all the 
hernial contents, if a ro«liii*tioii of tlie heniial «»ntciits is ini|Missil>li‘, the application 
of a truss is ahsoliitely eoiitra-iiKlicati*!]; not only In'cause it is iiscli-ss, lint alsti be- 
cause it may actually ilo eoiisnleralilc hanii. A truss in such instances may caiisi> con¬ 
siderable pain, and may aive ris** to saccular adlii‘sioiis. Despite this contrii-indication, 
we have si-eii this rule freipicntly violated. 

It is not snlficient to stnul a jnitient atllicted with a hernia to an instru¬ 
ment- or truss-maker, or, what is wors«* still, to the «*onier tlriiggiat with di¬ 
rections to buy a truss. Full directions as to the variety of tin* hernia, for 
instance whetluT direct or iudirw*!, whether feiuoral or inguinal, niiist ho 
given. 1 have often 8«h.*u femoral trusses worn over an inguinal h<‘rniu, and 
vice versa. 

It is the surgeon’s duly to si-e that tin* pad is aiiplitsl directly ovit the hole in the 
trnnsv»“rsalis fascia. For examph*. in ohliunc inguinal hernia, it is folly to .iiady the 
pud over the external inguinal ring; the opening is at the internal ingninal ring, and 
it is there that iiiaxininin pressure shonhl he applied. 


Fiirlhernion*, the surgeon .slmuhl make certain not only that the triia.i 
retains the limiiia when the ])atiiml is .standing (piietly, hut also that it dims 
not shift on sitting or lying down, in rajiid walking or in walking up or down 
stairs. 

Xot oidy the pad, but also the spring of the truss, should ho carefully 
examined in order that nndiio and nnnc<M‘ssary pressure may not lie excrt«(d. 

The (im'stiou whether a truss should lx; worn at night is not ig) readily 
answered. I lielicve it preferable that the truss Is; worn at all times; in young 
children, in whom a radical cure is attenipteil by this ineth«)d, this is abso¬ 
lutely essential. In adults with small hernia* which do not readily prf)lapHe, 
the wearing of a truss at night, if it becomes too irksome, is not of such 
importance. 

When the truss is first applied, the skin of the inguinal region readily 
becomes chafed; daily washings with ahiohol, dusting with talmuii powder, and 
attention to cleanliness will obviate this. It is preferable that the truss bo 
worn against the naked skin, but the interposition of a layer of old linen may 
be allowed. 

To the experienced surgeon there arc n«) strict indications for the use of 
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trusses, excepting cases ip which an operative cure is distinctly contra-in¬ 
dicated (see page 13). 

It is importunt that the siirReon explain to the patient who dcairca to wear a truss, 
that this treatment is merely symptomatic, and exeeplinK in isolated instanees, so rare. 
Indeed, as to he hardly worth ciiiisiderinK, is in no sense of the word eurativa 

For the sake of eoinplctcness we add that in cases of extremely large 
hernia; the wearing of bags, fashioned upon the stylo of gigantic suspen¬ 
sories, may ho necessary in order to siipix)rt tlie lieriiia. 


m. BADIOAL TBEATMENI 

The radical treatment of hernia again may he subdivided into the follow¬ 
ing methods. 

1. RADK’Af, ('UKK I»Y TitUSS 

The rare iiistiinces in which a tniss may ho curative have already Iwen 
mentioned. 


2. Tn.ik<!tion ok Tkritants 

Methods in which the aim is to induce an olditeration of the hernial orifice 
and sac by producing an adhesive inflammation. Prior to the introduction of 
antisepsis into surgery, pliysicians produced such adhesive inflammations by 
the injecitiou of irritating suhstanc(>s, such as iodin, alcoiioi, zinc clilorid, etc., 
by means of a hypod<-rmic syringe. ,\n infusion of oak hark was in vogue for 
a long time. It was the aim of the operator to inject these substances around 
the no(*k of the sa;*; liiit liow freipiently they really succeeded in so doing, 
without penetrating Ihe s«‘rosa, is a dehatahlc matter. Indeed, it is very 
probable that tlie few isolated cases of cure were due to the fact that these 
irritating substances jtenetrated the serosa, and caused complete obliteration 
of the sac. A radical <*ur(‘ but very rarely foliowe<l. In addition, the danger 
of peritonitis was considerable, due either to irritation or to septic material 
intrwluced through the syringe or resulting from puncture of the intestine, 
(hisc's of gangrene have alsti Is’en reiM)rte<l. 'Phis mc‘thod has properly been 
abandonetl. 

3. Injection of Paraffin 

In the ’OO’s of the last century the method of injecting paraffin enjoyed 
considerable popularity. Paraffin is a jK'rfwtly bland, non-irritating sub¬ 
stance, stcrilizable by heat, and when once injei'ted sulKnitaneously, causes no 
great harm, us a rule. The object of this method was to produce the forma¬ 
tion of a sjK’cies of subcutaneous pad over the hernial orifita;. It was the 
aim of the operator to injin-t the paraflin in and about the neck of the sac. 
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thereby cniiitiiif; a nnistriction 8iii>p<isfHl to prevent the descent of 

hernial contents. The advantage of this method over the ojM'rative was that 
it con Id be carried ont in amhniatorv patients. Its disadvaiitap's were, how¬ 
ever, so nninerons as to ontwei^rli tliis slight adv;iiita^*. 'I'he possible dangers 
are these: (1) injury of the gut; (lM tlie oeeasioiial foriiiation of tumors, so- 
called paratlinomata, which are niisightly ami may cause jiain; (tl) the euro 
is not radical. Even assuming that the injeetioii was iterAvtly made, tho 
sac still rcmaiiied and coniniiiniealed fi-eely with the peritoneal cavity, so that 
the patient was still the possessor of at least a potential hernia. 

4. Ol'KKATlVK Tin; ATM 10 NT 

Indications and Contra-indications. In moilern surgery tho daiif^rs of an 
operation upon a simjile and un(‘om])liea((‘d hernia are negligible; moreover, 
the prospect of a radical cure is so giMid that tho jialicnt's own desire to bo 
operated is alivady a snilicient imlii-ation. 

A discussion of the eonira-indicalions is more pertinent: and as we shall 
see, these are f<iw. 

1. All systemic and infections di.si>iises, siich as tiorid syphilis, aeiitc pul¬ 
monary tnberciilosi.s, etc. 

2. All acute infections diseases are a temjiorary eonira-indication for a 
radical ojioration. 

3. Very early infancy is hstked iijtoii as a contra-indii'ation to tho radical 
operation. Formerly, it was the rule never to operate n|ion children under 
3 years old. (Iradnally w«‘ are aecnstoming ourselves to operate at an earlier 
age, and at pre.sent it is not nneoinmon to attempt a radical cure of a hernia 
at the ago of a year and a half and even earlier. 1'he only danger, espi>eially 
in tho commonest form, ohliipie inguinal hernia, is the danger of infeetion 
from urine or feces. Hut, as a rule, urine is sterile in young infants, and f 
have never si'cii infection of a hernial wound, even when the urine saturated 
tho dressing, rnfcctioii from tho feces can bo guardiMl against by u]>]>ro])riutQ 
posture, bandage,-care, and watchfulness. 

t 

An iinpftrtnnt considnrntioii is the social status ami surroundings of tile little pa¬ 
tients. The vrealtliier <'lasses liuvc tin* time and can alTord the ncecssary Htlcnlion tii 
Rivo the truss treatment a full trial. AinotiR the |sinr«>r classes no Rrswl csinics from 
truss treatment, and the indications for such treatment arc he<.>oniinR more and more 
restricted. 

4. Very advanced age must be hstked upon as a contra-indication for a 
radical cure. Tho term “very advanced age” is also an elastic one; it must 
not bo forgotten that .some individuals are old at 40, while others are still young 
at 70. Old age in itself is in reality no contra-indication, but it should bn 
remembered, in spite of weighty opinions to the contrary, that in the aged tho 
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reparative functiona are certainly below par. The great danger is tiie tendency 
of the aged to suffer from postoperative rrapiratory complications. 

5. Particular attention is to be paid to all diseases of the respiratory 
tract. Cases of chronic emphysema and chronic bronchitis, etc., should be 
excluded from operation. The same is true for uncompensated valvular 
lesions; if tho compensation is good, a radical cure may be undertaken, should 
the hernia be irksome to tho patient 

G. Diabetes is a contra-indication only in so far as it makes extraordi¬ 
nary demands upon tho maintenance of the strictest asepsis. While at the 
present time perfect aseptic healing is practically the rule in all hernia opera¬ 
tions, it must not bo forgotten that slight infections occasionally happen. To 
individuals in good health, such slight infections are of no practical conse¬ 
quence; but in the blood of diabetics the abnormally high glucose content 
offers such a splendid culture medium to bacteria which have gained en¬ 
trance, as to cause very grave, and sometimes even fatal consequences. 

7. Chronic nephritis is a contra-indication because tho afflicted indi¬ 
viduals are not good surgical risks for a general anesthesia. If the nephritis 
is not very bad, and the hernia is very irksome, an operation under local an¬ 
esthesia may bo considered. 

8. All complicating diseases of suflicient gravity are contra-indications. 

0. 1 have often been confrontcil with the question of openitiiiK u|M>n a liemia in 
the pr^cncc of an acute gonorrhea, and have invariably refused to do so. The rea¬ 
sons are, that, in a large majority of hernia operations, there frequently arises post¬ 
operative retention of urine, requiring catheterization; it is preferable not to introduce 
instruments through an acutely infected urethra. 

10. For the reason that catheterization may bo extremely difficult, or even impos¬ 
sible, a tight urethral stricture is a contra-indication. It is preferable to first cure the 
strioture; after this has been accomplished, tho hernia operation may bo performed. 

11. It is very important that the integument covering the operative 
field bo in n healthy condition. All inflammatory diseases of the skin in 
the region to be operated upon, c. g. acute oczemata, psoriasis, acne pustules, 
etc., are, therefore, temporary contra-indications to operation. It will bo 
shown later how important the factor of perfect asepsis is in promising a 
radical cure. 

12. Contra-indications referable to the hernia itself arise only in con¬ 
nection with extreme size. Neglected hemiw may occasionally attain such 
enormous proportions that practically tho entire intestinal tract is in the 
hernial sac. It has been aptly said of these hemise that the hernial eontents 
have lost their right of domicile in the abdomen. Even when reduction is 
possible, which is rare, the sudden refilling of the peritoneal cavity is apt to 
cause embarrassment to the respiration and heart action. Much may be don^ 
even in these cases, by preliminary reduction cures, in order to decrease the 
size of the omentdm, and by gradual replacement of the hernial contents. In 
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Trendelenburg’s posture the gradually reduced viscera stretch the abdominal 
walls, so that they can again acconunodate the intestine. 

Thus far only the more important coiitra*indicatioua to an operation for 
hernia have been mentioned; there are undoubtedly many more. In this con¬ 
nection the importance of a thorough physical examination of every patient 
prior to the operation must be emphasized. It is surprising how frequently 
the careful surgeon finds a contra-indication to operation. 

Important as the cuntra-indications to an operation for a radical cure are, 
there is still one more important indication that must bo mentioned. Wo refer 
to cases of strangulated liernia in wliicli taxis has bet'ii unsuctwsaful; then 
the indication for imniediate and urgiuit o{)eration is nl>solutc. In the pres¬ 
ence of a strangulated hernia, tlierc are no contra-indications whatever to 
operation. 

Preparation of the Patient.—In former years the pntparation of the pa¬ 
tient for operation was considerably overdone. Slowly, the routine treatment 
has become materially simplified. Most of"the disinfection is now done in 
the operating room itself, so that very little preliminary treatment is nspiirod. 
At most a mild laxative, preferably castor oil, is ndmihistenxl on the evening 
preceding the operation and a low soapsuds enema is given on the morning 
of the operation. The alHlomcn is shaved for a liberal distance anmnd the 
site of the operation. 

Choice of Anesthetic. -It is entirely out of the scn])o of this article to 
discuss the merits of any particular anesthetic. The choice of this must be 
left to the surgeon. 

Of fur greater importaiuw is tin; (ptestion of choice bctweim general and local 
anesthesia. ('onsidcruhle discussion has recently ccnterc'd around this point. 
Some of the udv<H‘utes of local ainfstheties have stated their isnivictions with 
• enthusiasm; but it docs not appear that local anesthesia has guiintd much head¬ 
way, and for the present, at all events, the advot^ates of a general anesthetic are 
decidedly in the majority. No one cun deny that it is possible to anesthetize the 
greater part of the operative field of a hernia sufficiently to render the operation 
comparatively painless. It appears to me, however, that there is a great deal 
more to be considered in a radical operation for hernia than the mere painless¬ 
ness of the operative field. The various steps to lx* gone through must be done 
so exactly that a "failure to carry out correctly tlie smallest detail may com¬ 
pletely mar the result My views are perhaps strong upon the subject, but T 
have no hesitancy in stating that no one, not even the m(«t perfect export in the 
use of local anesthesia, can undertake the various steps of the operation as care¬ 
fully as he would, were the patient under a general anesthetic. Tn the pres¬ 
ence of some pain, all of us arc apt to slur, perhaps just a trifle; and the 
smallest deviation may decide the question between success and failure. 
Furthermore, there are certain parts of the operative field—^for instance the 
pubic attachment of Ponpart’s ligament, or the neck of the sac—which are 
particularly difficult to anesthetize locally; and yet the former must be ex- 
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actly sutured, while the latter mnat be completely isolated and ligated high 
up, in order to insure a radical cure. 

Another point that must bo considered, even though it is apparently a 
trivial one, is that the success of a local anesthetic depends greatly upon the 
nationality, and, in consctjuonce, the tcmpcrainciit of an individual. The 
Latin races and the .Tews are not subjects that tolerate operations under local 
anesthetics well. 1 have seen patients operated upon by acknowledged experts 
in local anesthesia, who came to secondary operations and absolutely refused 
operation under local anesthesia. Physicians who have been operated on under 
local anesthesia for' hernia agree they would not pass through the ordeal 
again. 

Furthermore, if it is considered that in the majority of cases the radical 
cure of hernia is uiulertuken only in individuals in the l)cst of health, to 
whom the danger of an anesthetic is slight, I see no reason for withholding it. 

I do not wish to deny all good to l<x:al anesthetics. I value local anes¬ 
thesia highly and use this method extensively. 1 wi.sh merely to define its 
limitations in operations for hernia. 'J'o sum up, local anesthesia should 
only bo used in oj)crutiuua for hernia when a general anesthetic is contra-indi¬ 
cated. Local anesthesia has its special field of usefulness in certain cases of 
strangulated hernia where less attention is paid to the radical cure and mon* 
toward saving life. 

There is still another form of anesthesia which must be referred to, namely, 
spinal anesthesia. Spinal anesthesia has a largo number of followers on the 
continent of Euro)K!; but, with few oxccptioiis, it has not been adopted by 
American surgeons as a routine procedure. It cauuot be denied that, as far 
as painlesHuess and case of operation arc eoncorned, spinal anesthesia is 
particularly cfiicucious in hernia operations. The anesthesia is perfect, as a 
rule, and is generally of ample duration; so that even a bilateral hernia can bo 
operated upm with the greatest of ease. But there is one great objection; 
the method is not safe. Its mortality is considerably higher than that of 
either ether or chloroform narcosis, and for this reason it has not been recog¬ 
nized as a standard method of inducing anesthesia. Hohmeier and Koenig 
(20) colleided statistics of 2,-10() spinal anesthesias embracing 41 of the 
largest clinics of Germany, and have arrived at the conclusion that it cannot 
bo considenHl as a method of choice aud should bo restricted to very exceptional 
cases. 

Xethods of Sterilisation.—The results, ns far as the aseptic healing is con 
cerned, arc excellent with the Grossich method of iodin disinfection. The re¬ 
sults with the method to lie described have been so good, however, that I am 
loath to abandon it. It has undoubtedly certain disadvantages as compared 
with iodin disinfivtion. It consumes morn time; it requires an additional as¬ 
sistant ; and it is more expensive. The great disadvantages of the itxlin method 
are that it occasionally gives rise to nn annoying dennatitis; and, above all. 
infections, in my experience, occur more often with the iodin method than 
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with tho older method. I am aafe in snyiiij; that with the older method I have 
seen less than 1 per cent, of infe«‘tion in tho past years; and of this 1 per cent. 

1 recall but one case in whioh the deep sutures wen* infected; in other words, 
tho infection had absolutely no effect upon the postoix*rntivo course or upon 
the cure. 

The method is simple. The parts aro thoroughly washed with ftrceii soap 
and water by means of a towel (w«‘ have abaiidoiieil bruslies during the past 
5 years). The field is wiped olf with a towel. This is followe«l by alcohol, 
then ether, and finally by 1: ."iiHl !I}r('l.j solution. If ojH*ralin}i near tho >;i‘ni- 
tals, ns in inpiiual or femoral hernia, the ]H'nis is wrapped in a compress of 
iotloform jrauxe fastened by a rubber haml. 

Essentials of the Operation for the Badical Cure of a Hernia.— T h o i m - 
portance of the transversalis fascia, the forniatioii of hiatuses in this fascia by 
the exit of bl(H)d-vessels, and the locali/atioii of hernia at thesi* areas have ul* 
ready been discussed. Predicating; thest propositions, it would follow that 
to cure a hernia all that is ncccs.sary would In* to tie the bl<MHl-vess('ls between 

2 ligatures, to replace the ])ro.\inial stum]), and to chtsc tho hole in the transver¬ 
salis fascia, rnfortunately such a pr<K-eduro is not feasible, Inh’uusc in a vast 
majority of hcriiijc the blood-vessels, which arc the fuudaiuental cause tif tho 
tnuihle, are of vital im]>ortauc(> to the structures which thiy supply. 'I'he 
prest'rvatiou of these hlooil-vcsscis is, therefore, of paramount consideration 
in the cure of a hernia. 'I'he hole through whi«di the vessels pass may Iw dis¬ 
located by the operation, but whatever type of operation is done, the hole still 
remains, it follows, therefore, that, on theoretical grounds at least, no hernia 
is curable. In practii-c, how<*ver, we know that most forms of h(;rnia are 
curable. It behooves ns, therefore, to analyxe our o]ierutions, in order to see 
which of the vari<ais steps of an o]H‘ratio;> is the esstmtial one. 

1. Exeinding sliding hcrniic, the essential step in tin! radit^al cure is tho 
proper ligation of the sac. This is such an important point that it will require 
detailed discussion. Suppose, for tla; sake of argnment, that the snrgcton per¬ 
forms a very extensive, very linn, and vi‘ry (^implicated plastic; op(‘ration, but 
fails to extirpate the sac. Would it he r(>asonahIe to assume that the patient so 
operated u|Nin has any chance for a radical enre'd Most certainly not! 

Let ns assume, on the other hand, that the surgeon extiiqiatcsl tho sun com¬ 
pletely, and allowed tho muscles, fascia*, etc., to rmnain us they were. I have 
no hesitancy in saying that many such cases would bo cured. In truth, there 
are some operators who rc|M»rt cxccdlent results from this simple pro(«!duro 
alone; results so good that they vie with other procx^diirns of established r(^ 
pute. Let us take, for cxurn]de, Kochcr’s “Vcrlagenmg’s Methodo” in in¬ 
guinal hernia; while appar(*ntly a (*omplicntcd pr(N;cdurc, this operation, in 
tho last analysis, ncconiplislas) nothing more than a complete obliteration of 
the sac; nevertheless. IuN*h(*r and his hdlowers report a percentage; of cun;s, 
which is nearly as high as that attained by the Rassini mc'thods. 

I have reoperated a number of cases in which only plastic operations 
80 
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were done, without ligation of the sac, the surgeon believing that the sac was 
so small as not to be worth while extirpating. This sort of operation is not 
uncommonly done in double herniotomies, where one side is operated in the 
convonti«)nal manner, with ligation of the sac, while the other side is troated 
prophyluctically, us it were, u plastic operation being done without ligation of 
the sac. J he latter hernia invariably I'ccurs and a large sac develops. 

A similar circnmstuiua; is noted in cases of associated direct and indirect 
inguinal hernia; one of the sacs is likely to be overlooked, or is not even 
searched for. The hernia invariably reexirs. 

Cases are not iiifm|nent in which the sac is incompletely extirpated, leav¬ 
ing a small dimple behind. This is an error which avenges itself by verv 
prompt recurrence. 

Jhe proj)er mode of extirpation of tho sac will be discussed elsewhere 
fpa^ 2I>)- ft. is sulliciont to say, for the present, that in all cases the sac is to 
bo ligated and extirpated completely without leaving a trace of a dimple. 

2, It has already l)een stated that, on theoretical grounds at least, hernia 
is an incurable disease; yet the cure of hernia is ])crhujis one of the greatest 
blessings and advamais of modern sjirgcry. The (|ncstion now arises: How 
may these two apparently contradictory statements Imj reconciled I In a well- 
conducted operation, the hiatus in the transversnlis fascia jicrsists, but the 
surgeon fortifies this hiatus by building a buttress in front of it. This buttress 
consists, as a rule, of niuscniar and fascial structures situated in the neighbor¬ 
hood, which are dislocated and fastened in such a manner as to form an elfcctivo 
barrier in front of the opening. This is one of flu* cardinal priiiei]>lcs iinder- 
lying the modern treatment of hernia. The manner in which the huttress is 
made varies with (*ach variety of lun-nia and will la- discussed later in detail. 

It is almost nnneeessarv to add that the buttress must be made! in such a man¬ 
ner ns to ri'inain permanent. It is not sufh’eient to go through certain steps 
and have a beautifully finished operation. .Many a “cure’’ on the tiptwating 
table is followed by recurrenc'e, iKH'ausc tlu; muscles and faseiai composing 
tho Inittress in time resume their original relation.s. 

These two points are the only essentials in the radical operation of anv 
hernia. T’here aiv other factors, but these an? only minor ones and only aid 
in fulfilling, to the best advantage, these two principles. 

Initmments and Suture Material. - The insfrnmeiits used in the radical 
cure of a hernia are so simple that it is not necessary to describe or enu- 
inorato them. 

Of far greater im|>ortanco is tho suture and ligature material. For liga¬ 
tures we give prcteivnce to dry iodin catgut, hoth for ligating vessels and for 
ligating tho nevk «»f the sac. We have u.sed dry iodin catgut, prepared ac¬ 
cording to our ni«>thod ( 4 .' 5 , -I t, in fhnu.sands of cast's; it continues to 
give |>crfeet satisfaction, and we do not sec the slightest reason for abandon¬ 
ing it. 

Opinions arc widely divergent as to the choice of the suture material. On 
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tho continent of Europe most eliiiicit uiK! ailk both for snturcA niid lijtuturca. 
American surgeons, on the oontrarv, use catgut pn>pared bv various methods, 
practically to the exclusion of all other suture material. 

For tho plastic work of a hernia n]H‘ratioii, chroiuiciy.e«i catgtit np]M>ar8 
to bo the favorite suture material in .\iiieriea. I’p to alauit i* years ago, I 
also used ehromiciml catgut. .\t that time a freiiueiit ohsi'rvation led me to 
almiidou cliromiei/.ed catgut for plastic work in hernia. I have op'rattHl on 
a large number of recurrimces, the result of ojHU'ations made both hy inysi'lf 
and othersv whose tivhnic cannot he impeached. I fo\ind that in nearly all 
ill whom chroiniei/ed catgut was used, the muscles and fascia* constituting 
the buttress had either torn away completely from IVinpart's ligament, or 
had united in a ilimsy manner. 'I'liis result can mauife.stly he accounted for 
in one of two ways: either the suture material cut through or it hivame ahsorlH*«l 
before firm union had taken place. 1 do not la-lieve that the sutures cut 
through, because we should then lind cicatricial tissue; as a matter of fact, 
wo do not. It is obvious, therefore, that the nms(‘h‘s separated hecaiise of too 
early absorption of the catgut. The transplanted mus<*les always lend to pull 
away from Poupart's ligami‘nt: at liest, (here is hut little tenilency for firm 
union lK*twiH*n musch* lihers and ligamentous lissm*. Certainly, if thesis two 
facts hold good, there can las no firm nnion lH‘twi‘en tins transplanted muscles 
and Ponpart's ligament in the lime that even heavy strands of chroiuiei/,ed 
catgut will last. 

As a TOsult of this ohservatiisn, we have followed in the fisitstejis of Dr. 
Wiener, of Mt. Sinai Hospital and have discarded chromiciz(*d (satgut 

for all d*se)» sutures in hernial plastics. 

Some surgeons use silver wire for this purpose; but this material has tho 
disadvantage that, no matter how the knot is fastened, the free ends cuuso 
irritation and freipicntly rcipiiris removal after a ]*roIonged sinus formation. 

For the deep layer of sutures we jirefer silk, or Is-tter PaKcnsteeher celluloid 
thread. Tlie latter is perfectly sterilir.alde hy lioiliii);; even the liner ninnhers are of 
(treat BtriH(tth: its knots an- of very small size; it Isseiunes jierfisdly eneapsuluttsl, aiiii 
does not irritate the tissues. 

I do not wish to convey the impression that linen thread is prefernhio 
because it is permanent. If permanency were the aim, we would not place 
roliancc upon so frail a substance as a numlicr *2 linen thread. The idea is that 
linen thread lasts sufiiciently long for the establishment of a firm union ho- 
tween the internal oblique and transversaliH must-lcs and eiinjoineil tendon and 
Ponpart’s ligament. 

Some surgeons favor kangariH) tendon for this work. 'J'his material holds 
an intermediate position laitwecn catgut and linen or silk. Jieiiig an animal 
sulistance, kangans) tendon Is’cmues ahsorlsMl after a sufiieient time. There 
is no question that kangaroo tendon is eminently fitted for this work. It 
has only two disadvantages: first, the strands arc exceedingly thick and uneven, 
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and second, its high cost. These disadvantages are slight but are," nevertheless, 
disadvantages which linen thread has not. 

For suturing the divided aponeurosis of the external oblique, the finer 
numbers of chrnmicizcd catgut are recommended. As a rule, there is very 
little tension on this suture line; moreover, the two edges, with or without 
overlapping, unite very readily. 

For uniting the skin incision, silk, Michel clips, or any other material may 
be used. 


OBLIQUE maumAL HERNIA 

SOBOIOAIi AlTATOirr 

The detailed anatomy of oblicinc inguinal hernia will not bo discussed 
hero. Those interested arc referred to text books on descriptive anatomy. 
(More can bo learned regarding the surgical anatomy of hernia in the dis¬ 
secting room than in text b<H)ks, or in the operating room.) 

Briefly tho following structures arc encountered in an operation for oblique 
inguinal hernia. 

1. Tho skin, subcutaneous fat, and siqKsrficial fascia. 

2. Tho aponeurosis of the oxtemal oblique muscle, and its contingent 
structures, namely, tho external inguinal ring and its two pillars, the intcr- 
colnmnar fibers, and the intcrcohimnur fas<tia. 

3. Tho internal oblique and transvorsalis muscles, and “conjoined ten¬ 
don.” 

4. The cremaster muscle and cremasteric fascia. 

5. Tho spermatic cord. 

6. Poupart’s ligament. 

7. Tho deep epigastric vessels. 

8. Tho transvorsalis fascia, internal inguinal ring, properitoneal fat, 
and peritoneum. 

1. Skin, Subcutaneous Fat, and Superficial Fascia.—Tho skin, subcutane¬ 
ous fat, and superficial fascia require no special description. It is worth men¬ 
tioning, however, that, in dividing these structures, there is always encountered 
a rather g<x>d-aizt'd vessel, the superficial epigastric, a branch of the femoral, 
running practically at right angles to tho line of the incision; this vessel re¬ 
quires ligation. 

2. The Aponeurosis of the External Oblique Xusole and Its Contingent Stno- 

tures.—In an ordinary operation for inguinal hernia the muscular portion of 
tho external oblique is never encountered. Its aponeurotic portion is, how¬ 
ever, of considerable importance. (At this point tho writer would plead for 
the retention of names which have been universally adopted. Some writers 
speak of the “fascia of tho external oblique,” which is entirely erroneous, as 
its anatomical name is “aponeurosis.'*) This aponeurosis is a membranous ex¬ 
pansion of the external oblique; while not of great thickness, it is of great 
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strength; its fibers may sometimes spread out; rarely, congenital splits may 
be seen, but these do nut materially decrease its strength. If such splits are 
found during the operation, they may bo utilized with advantage, instead of 
making another incision. 

At the lower and median portion of the incision there is st'cn a very dis¬ 
tinct triangular separation in the apuucunMis, the external inguinal ring, 
which serves as tlio plara of exit for the! sjieriuatic cord. It is bounded above 
and below by a tiiickening of the fibers of the external oblique, culled the ex¬ 
ternal and internal pillars. The external pillar is continuous with Poupart's 
ligament, and is attached to the spine of the pidiis. The internal pillar is at¬ 
tached to the anterior surface of the bmly of the pubic Imiic. tl ust abovo and 
somewhat to the median side of the «>xteriial inguinal ring, the niKmoiirosis of 
the external oblique is ju^rforuted by the hypogastric, brunch of tlio ilio- 
hypogastric nerve. 

The pillars of the ring are reinforced and covered by transverse fibers. 
These fibers are curved with the convexity downward, and extend upward 
beyond the confines of the external inguinal ring. All are held together by a 
thin fascia, called the intcrcoluninar fascia. The testis in its normal descent, 
and, therefore, also, a hernia which pasa(!s lieyond the confines of the oxtcnial 
inguinal ring, derives one of its coverings from this fascia. 

The external surface of IVuipart's ligament should never l)o encountered in 
an operation fur inguinal hernia. Its internal or superior surface, however, 
must be exposed to its full extent and is of importance. In order to expose 
this ligament pnqicrly, the aiameurosis of the external oblicpio must Ix) in¬ 
cised, and the inferior or external flap well rntra<!t«Hl. Even then the ligament 
cannot be seen, because it is still covered by the H]K!rmntie, cord, the eremaster 
muscle, and its binding fascia. These structures will, therefore, lie described 
first. 

3. The Internal Oblique and Transversalu Mniolei and Conjoined Tendon. 
—After incising the external obliipie in the dire<!tion of its filajrs and re¬ 
tracting the np;>cr and lower fln])s, there arc exposcid, for their lowermost 1 in., 
the arched fillers of the internal oblique muscle. These take their origin from^ 
the outer third of Poupart’s ligament, and, arching over the spermatic cord in 
a downward and inward dire(!tion, are inserted into the outer edge of the 
sheath of the rectus muscle. Thu transvcrsalis muscle is not seen, being hidden 
behind the fibers of the internal oblique muscle. 

The internal oblique muscle is attached by a thin aponeurosis to the ex¬ 
ternal margin of the sheath of the rectus muscle. Its most inferior fibers join 
those of the transversalis muscle, become tendinous, and, curving downward, 
attach to the crest of the os pubis and pectineal lino. This portion has re¬ 
ceived the name of the “conjoined tendon.” In the operation for inguinal 
hernia, a small space toward the mesial side of our operative field remains 
after the united internal oblique and transversalis muscles have been sutured 
to Poupart’s ligament To cover this defect, the rule is to utilize this conjoined 
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tendon. Attention is called to this point, merely because many surgeons 
confuse thrt iiitemul oblique and transversalis muscles with the conjoined 
tendon. 

llpoq the exposed surface of the internal oblique muscle, about to % 
in. from its inferior margin, there runs, parallel to its fibers, a fair-sized 
nerve—the ilio-inguinal. 

4. The Cremaster Unscle and Cremasteric Fascia. —Just beneath the in 
ferior curved edge of the iiitenia] obJ/qiic iniisclu are seen muscular fibers of 
varying degrees of thickness and size, wliicli, if followed, will be found to have 
the same origin and insertion as the lowermost fil)era of tiio internal obliquo 
musclo. Hot ween their origin and insertion, the muscular fillers form a scries 
of curved loops; the upper are short; from these the loops become longer and 
longer ns wo descend, the lowermost reaching d<iwn to the testis and attaching 
to the tunica vaginalis. These muscular fibers are held together by a thin 
layer of fascia called the cremasteric fascia. 

In its normal descent into the scrotum the testis and s))crmatie cord, and, 
therefore, also, an obli(|uu inguinal hernia, derives one of its coverings from 
the cremaster muscle and cremasteric fascia. 

In order to expose; the s])crmutic cord, it is neccssarv to divide this fascia. 
Unless this is done, the cord cannot be lifted without undue traumatism. 

5. The Spermatic Cord.—'I'lie integral parts of the sjicrnnitic cord are the 
spermatic artery, the spermatic veins, and vas deferens. The spermatic artery 
is a branch of the aorta. 'I’ho right spermatic vein emjitics into the inferior 
vena cava, the left spermatic vein empties most frequently into the loft renal 
vein. Just beyond the internal inguinal ring the stnictui-cs composing, tho 
spermatic cord become separated; the vessels ascmid upward, inward, and 
slightly backward; while the vas deferens dc.s<*cnds downward, inward, and 
slightly backward, in ol■d^•r to reach tlu; seminal vesicle. It is only at tho 
internal inguinal ring, after these three structures have pierced the transver- 
salis fascia (itiiundibulifonn fascia), that we can speak of a spermatic cord. 
There is, as a rule, only one spermatic artery, but there may be numerous 
veins—usually two in the upper part. As wo follow the cord downward, the 
veins become more numerous and communicate with one another. Indeed, the 
grojitest bulk of the coni is made up of a mass of veins, known as the pampini¬ 
form plexus. 

It is important to remember, particularly in connection with various opera¬ 
tions for undcsccndcd testis, that a very fine vessel, most frequently derived 
from the middle or inferior vesical artery, always accompanies the vas deferens. 

The fascial and muscular stmcturcs of tho cord do not derive their blood 
stipply from the siicnnatic artery or the artery of tho vas deferens, but from 
tho deep epigastric artery and other vessels. 

There exists also within the spermatic cord a cord of tissue, the remains 
of tho obliterated processus vaginalis; excepting in congenital hemise, this 
structure is of no (•onseipumce and may be disregarded. 
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The nerves of the spenuatie eord arc derivatives of the syiupathctio nervous 
system and genital braneh of the geiiitwrural nerve. The lymphatics carry 
lymph from the testis to the ili.'ie and luniliar glands. Having now divided 
every structure that is in the way, the eord can Im readily lifted away from 
its bed. This ex|Mises I’oiijiart's ligaiiu‘iit. 

6. Ponpart's Ligament. Puiipart's ligament is eouiuH'ted with tlie lower 
flap of the divided aponeurosis of the external oMitpie innseles. It extends 
from the anh'rior superior spine of the ilinni to the spine of tlie pnliis. Tho 
external and, at tho same time, inferior surface (not seen in an ojteratiuu fur 
inguinal hernia) is eontinuons with the fascia lata of the thigh. Its np]icr 
surface is shining and white. Tlu‘ outer third, or sometimes even tho mtteit 
half, gives origin to the lower tiUn's of the internal ohliipie and transversalis 
muscles. In eross-sei'tion, the ligament describes an almost semicirenlar 
groove; this groove becomes more and more shallow toward its median end, 
and serves as a resting ]dace for the cord. 

Hctracting the two leaves of the divided aponennisis of the external obliipio 
muscle and, also, pulling the cord out of tint way, exptise an irregular triangular 
sjmec, bounded below by the shelving edge of INinpart's ligament, alstve by the 
internal oblitpic muscle, ami internally by tin* conjoined tendon and edge of the 
rcvtns nins(*le. The lloor of this triangle is made up of the transversalis fascia, 
which is rath<>r strong in this location, unless there coexists a diri>ct ingninal 
hernia. Somewhat nearer to the outer than to the inner half, this triangular 
space, is divid(‘d into two parts by a fairly large vessel accompanied by two 
vciac comites, the deep epigastric artery, a branch <d' the external iliac arbuy. 

7. The Seep Epigastric Artery. This vcss<>l is an imisirtant landmark, 
because it determines wluitbcr an ingninal hernia is dir<s‘t or indirert. A 
hernia which escapes on the outer side of the ditsp epigastric vessels is oblicpie; 
one escaping on the iiimu' side is direct. 

8. The Transversalis Fascia, Internal Inguinal Bing, Properitoneal Fat, and 
Peritoneum.- If there is no hernia, lln* peritoneum snuNitbly covers the np|H!r 
surface of the internal inguinal ring: if a hernia is prestmt, tberct in a bulging 
of the peritoneum into and tbrongb the internal ingninal ring. 'I'he peritoneum 
involved is that lining the iliac fossa and anterior abdotninal wall, because tlie 
internal inguinal ring is l(x?ated just at the angle uf retlection, where tho 
transversalis fascia iK'comes pelvic faseda. 

If this part of the peritoneum is examined from within the abdomen, it 
is found loosely attac'hed to tho sid)serosa. rnderncath the )ierit.onourn, cov¬ 
ering the anterior abdominal wall, there are seen slight but, nevertheless, dis¬ 
tinct elevations, separated by shallow depr<;ssions. The elevation in the median 
lino is caused by the urachus; lH>twccn it and the next elevation, which is 
caused by the obliterated hyiKjgastric. artery, lies the (irst shallow depr(‘8sion, the 
internal inguinal fossa. On tho outer sidi; of the obliterated hypogastric 
artery, between it and tho elevation caused by the <le«*p epigastric vessels, there 
is the second depression, the middle inguinal fossa; and finally on tho outer 
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side of the deep epigastric vessels, there is the external inguinal fossa. > An 
oblique inguinal hernia always passes through the external inguinal fossa. A 
direct inguinal hernia may pass thirou^ the middle or through the internal 
inguinal fossa (Fig. 5). 

It is customary to distinguish a body, a neck, and a fundus of the sac.’ 
Shortly after the development of a hernia, the hernial sac is a very simple 
affair, and can best bo compared to a smooth glovefinger-liko protrusion, made 
up of the delicate peritoneum. After the hernia has existed a lung time, the 
peritoneum nut infrccpicntly becomes thickened and may undergo changes as 

the result of traumatism or 
inllammution. Adhesions 
may form between apposed 
surfaces of the sac or be¬ 
tween the sac and hernial 
contents; diverticula may 
form. The sac may become 
constricted at certain 
{Hiints, giving it an hour¬ 
glass appearnnee; if there 
are many such constric¬ 
tions, the sac resembles a 
rosary. 

An individual may have 
a licrnia both through the 
external inguinal fossa and 
through the middle or in¬ 
ternal inguinal fossa; such 
a patient, therefore, has 
l)oth an oblique and a di¬ 
rect inguinal hernia, sep¬ 
arated by the di*ep epigastric vessels; such double sacs have been designated 
“pantul<M>ii” hernia*. In the course of an operation it is important to examine 
for such extra sacs or hernia'; if one sac is overlooked, a recurrence will usually 
take place. 

In rare cases tlierc is no distinct sac, only a diffuse bulging of the entire 
triangular area situated between Poupart’s ligament and the internal oblique 
muscle divided by the deep epigastric artery. These cases are ditflcult to treat. 
In a few cases of this naUire, I divided the deep epigastric artery, and, after 
putting this bulging on the stretch, reefed the underlying transversalis fascia 
and peritoneum. 

The structures situated behind Poupart’s ligament —for instance, the ex¬ 
ternal iliac artery and vein—are not exposed in an operation for inguinal 
hernia, but it is important to remember their close proximity in order to avoid 
injuring them. 



Fin. 5.—PntiTKHion View or Antkiiioh Abdkminai. Wai.i, in 
Its Ixiwrr IIalf; Hhowinu thb Vahious Cordb and 
Inouinal Fomaai. I, l)o«p opiKiiHirin nrlory; 2, external 
inauiniil fiuuHi; S, niuldln iiiKuiiml foam; 4, internal iiiRuinal 
foHaa; A, vaa cleferonH; 0, unlorinr rmral nerve; 7, external 
iliac artery; 8, external iliac vein; 0, urachua; 10,obliterated 
hypuBoalrio artery. 
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It is superfluous to add that every oblique hernia derives as its final cover' 
ing the infimdibuliform fascia and peritoneum. 

It is to be noted that'I have oinittod’all mention of properitoncal fat In 
a normal oblique inguinal hernia no proporitonoal fat is pusluMi ahead of the 
peritoneum, for the reason that no pro|)eritoncal fat cxiats in this region. 

The channel through which the sjH'rinatic (‘ord and oblique inguinal hernia 
passes forms the so-called inguinal canal; its pntxinial opening is tho hiatus in 
the transversalis fascia—the internal inguinal ring; its distal opening is tho 
external inguinal ring. The fliatr is made up of tho transversalis fascia, upon 
which the deep epigastric vessels run upward and inward. Tho inferior 
boundary is Poupart’s ligament. Einally, it is irovenal by tho transversalis and 
internal oblique muscles at its external extremity and for the rest of its extent 
by the aponeurosis of tho external oblique muscle only. 


OFBBATIONS FOB OBLIQUE INOUINAL HEKMIA 

The radical cure of hernia, although long raoogiiixcd by physicians and 
even by laymen, is a coiiiparutively nsnit invmitioii. Attempts to cure oblique 
inguinal hernia were, of course, made long Is^foro the present era. 'I'lio results 
were p<x)r, as fur us a cure is coiu'erned, and the outcome not infrequently 
fatal. The modern treatment of hernia daU's from the first nqmrt of Hassini 
(5) in 18!fl. For practical pnr|K)ses all o{M‘rations previous to this date can 
be ignored. 

Bassini’s o]K>rntion even now is performed frequently in its original, unal¬ 
tered form; moreover, it is the fniulainental oiHiratiou upon which all modifi¬ 
cations are based; it therefore deserves detailed description. 


liA.SSI.Nl’s OeKKATlOX 

1. Incision of the skin, su|K-rlieial faseia, and sube.utancou8 fat, extending 
from beyond tho internal inguinal ring, downward and inward, to the spine of 
the pubis; tho incision runs almost parallel with the iiUirs of tho aimnourosis 
of the external oblique muscle. 'I'lic length of tho incision dejMmds upon the 
adiposity of tho individual, hut it is approximately 3 in. long. 

2. Incision of tho aponeurosis of tho external oblique muscle in the di¬ 
rection of its fibers, beginning at tho external ring and extending to a point 
well beyond the internal inguinal ring. Retraction of Istth tho upper and 
lower flaps exposes the united internal ub1i(pio and transversalis muscles, tho 
conjoined tendon, the edge of the rectus muscle, and the spermatic cord, with 
the hernial sac resting upon the transversalis fascia and shelving edge of 
Ponpart’s ligament. 

3. The next step is the complete isolation of tho sac up to the internal 
inguinal ring. The sac is then opened, its contents inspected and dealt with 
according to indications. Bassini then twisted the neck of the sac and placed a 
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ligature around it; if tlio neck of the sac was very large, he first transfixed 
it, in order to prevent the ligature from slipping. 

4. The cord is then lifted upward and inward out of the way; occasionally 
tlio^ testis is brought entirely out of the scrotum to facilitate the next step, 
which consists in the passing of interrupted silk sutures, uniting the internal 
oblupw mid trmisvcrsniia nnimdeja mid conjoined tendon to Poupart*8 liga¬ 
ment hpon this newly fonned pud the s]K!rniatic cord is replaced. 

5. Suturing of tho divided aponeurosis of the external oblique muscle; 
over which 

6. Tho skin is sutured. 

If this operation is analyxcd, it will lx? seen that Ihissini did not, as he as¬ 
serts, reconstruct the old canal, but actually constructed a new one; for in 
tho normal human being the cord never rests upon the internal oblique muscle, 
but is covered by it. The original Hassini operation is excellent, because it 
embodies tho two essentials previously discussed; namely, tho high ligation of 
tho sac and tho placing of a firm barrier at that area of tho abdominal wall 
weakened by the passage of tho hernia. 

Of all operations done for tho cure of inguinal hernia, Bassini’s is the 
one practiced with tho greatest frcMpiency. Tho results obtained are excellent. 

I ho modifications of this operation are legion. JndtHxl, they are so numerous 
that they arc constantly being rediscovered. It will bo impossible, within 
reasonable limits, to dcscrilH) every modification. Only tho more important 
modifications will therefore bo considered. 


CoT.KY a AIoiUKICATfOX’ OF BasHINi’s OrKRATIOIT 

In tho original Bassini operation the cord emcrg»!a from underneath the 
internal oblique mus<>le. 'I’n many observers it appeared that tho point of tho 
exit «»f the cord remained a /orita iiiiiiori>i rrsiulnilifr. Colev rwbiforeed this 
apparently weak point by placing one or two sutures above tbo point of 
emergenee of tlie cord. In the original Hassini operation the cord emerges 
at the uppi'r end of the deep suture line; while in the (Vlcy modilieation tho 
cord emerges in tho suture line. This modification is a rational one and has 
been generally adopted. 


TTaLSTEd’s ^loniFTCATION 

TTalstcd and his confrere Bhmdgvmd have supplied us with numerous modifi¬ 
cations of the Bassini operation. 

1. Prior to the introduction of the deep stitches, the internal oblique and 
transvorsalis muscles are incised at the upper angle, transversely to the direc¬ 
tion of the fillers, for a distance of about 1 to 2 in. The cord is placed into 
tho upper angle of this incision: and this incision is sutured; the muscles 
are then sutured to Poupart’s ligament. 
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2. Excision of most of the veins of the spermatic cord in order to diminish 
its caliber. 

3. In a subsequent mo<iiiicatiun the transplantation of tlio cord was 
discontinued; and an additional miiMrular laver was made by suturing tbo 
cremaster inusclo undcrucatb tlic internal oblique and transversalis muscles. 

4. Tbo use of silver wire as suture material. 

5. AVben tbo conjoined tendon is di'tieient, the anterior sbeatb of tbo 
rectus muscle is incised, retlivted downward, and sutured to IVaijiart's liga¬ 
ment. 

WoI.KI.Ktt's MoniH'K'ATIUN' * 

After suturing ns mucb of the internal oblicpic and transversalis muscles 
to Poupart's ligament us juwsible, tb<>n! still appears at tbo lower anglo of tbo 
suturo line a weak unet)vt!red area. In or*ler to f*)rtify this part, Woltlor 
recommended incising tbo anteri«)r sbeatb of tlie rii-tus muscio; this musolo is 
mobilized, drawn outward and downward, and sutured to I’oupart’s ligament 

Such an operation when fiiiisho<1 np|>ears tht'oretienlly perfivt. I am afraid, how¬ 
ever, that most of its advaiitaKcs an> illiisnry. ’rhn)aKh the eoiistant pulling of the 
very strong r(>ctiis imisel<>, one of 2 lll■l■illelltH usiiiilly liiippeim; the sutiin'S, if not 
absorbable, cut throiiKh, or, if of ciitcut, iMtHime altsorlxyl, lonl liefon« long thu rectus 
returns to its original iswitioii. 

In «)rdcr to prevent such an (K'curreiicc, this modification lias Ikmui modi¬ 
fied further by subseipiciit operators. Some incise the edge of the riKstus 
sbeatb, some the jmsterior sbeatb only, and some make 1lu|>s from the anterior 
sbeatb, the Haps alone la-ing transplanted. The advantage to be derived from 
any one of these modilieations is not great. 

Wiilticr also modilied the llassini operation by transplanting tlie eord, so 
that it escaped into the scrotum lM‘tw(‘en the fillers of the rectus muscle just 
above the symphysis. 


FKH<ii:S0X-( 'oi.KY MoUikication 

This is the most important miHlificution of tbo Hassini operation. This 
operation differs from Bassini's in that the spermatic cord is not transplanted. 

Up to the point of inserting the sutures the two oiierutions are identical, 
so that there is no necessity of reviewing tbo various steps. 

After the sac has been ligated and cut away, the sutures are inserted in 
the following manner. Leaving the spermatic cord uiidisturlied, interrupted 
sutures arc passed, uniting the internui oblique and transversalis mustdes and 
conjoined tendon to Poupart’s ligament. My tying these sutures, tbo cord is 
buried. The difference between tlie two operations, therefore, is that in the 
Bassini operation the sutured muscles lie licbind the cord, while in tbo For- 
guson-Coley operation thejs are in front of the cord. 
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The weakness in the abdominal wall, i. e. the exit of the spennatic cord, 
is, therefore, transferred from the upper to the lower angle of the suture line. 

The subsequent steps are identical in both operations. 

The discussion of the advantages of one operation over the other will, for 
special reasons, bo deferred until after the description of the surgical anatomy 
and cure of direct inguinal hernia. 

Andkews’ Operation 

This operation (1, 2) is tlio most important modification of the Bassini 
operation that has bemi devised thus far, and in my opinion is the operation 
of choice for ohIi<[ne inguinal hernia. 

I have already called attention (page 0) to the paramount importance of fasciec in 
the retention of the abdominal contents within the peritoneal cavity, and the sub* 
sidiary role exorcised by the muscles. Andrews’ operation differs from all others in 
that the buttress overlying the weak part of the alslomiiial wall is made up not merely 
of muscle, but also of one of the strongest soft structures in the human frame, the 
aponeurosis of the external oblique muscle. As this operation is the one that 1 recom¬ 
mend, it will bo described in detaiL 

1. Skin Incision.—The incision should be 3 to 4 in. in length, depending 
upon the amount of subcutaneous adipose tissue. Shortness of incision should 
not bo striven for; the main desideratum is perfect exposure, in order that 
each step can ho executed under the guidance of tlie eye, and not by touch 
merely. Tlic incision is not quite parallel with Poupurt’s ligament, hut is 
slightly more vortical, the aim being to make it parallel with the fibers of 
the apuncurosia of the external oblique muscle. The incision begins at the 
external inguinal ring, and extends upward and outward for the distance 
stated. The cutniieims incision should not extend too low, because it is very 
difficult to apply a proper dressing to these parts, which increases the conse¬ 
quent risk of infection. Furthermore, wo come into conflict with the venous 
plexus of the inons veneris, requiring a multitude of ligatures for die con¬ 
trol of hemorrhage. A few cutaneous vessels are clamped and the superficial 
epigastric vessels always, as tliey run practically at right angles to the in¬ 
cision. 

Retraction of the skin and subcutaneous fat exposes the aponeurosis of 
the external oblique muscle. 

2. Incision of the Aponeurosis.—The aponeurosis is now incised, in the di¬ 
rection of its fibers, through the external inguinal ring (Fig. 6). Occasionally 
there is found a slit in the aponeurosis, which, of course, may be utilized 
for this incision. The intercolumnar fibers and fascia are divided. 

The hypogastric branch of the iliohypogastric nerve is seen to perforate 
the upper leaf of the apoueunmis and can, as a rule, be saved with a little 
oara 
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Not much retraction of tlio npper flap of the aponeurosis is necessary for 
the subsequent steps; indeed, pains are taken to handle it as little as poa- 
siblft Particular attention should also be paid not to dis8i<ct it away from 
the underlying internal oblique inust'Ic. 

The lower flap is sharply rctraeteil and the wrd structunw lifted away. 
By wiping with gauze, we now ex|H>at* clearly us niueh of Boupart's lipiiucnt 
as proves necessary; it is particularly iin]M(rlaiit to carry this exiKtsuro of 
Poupart’s ligament up to its attachinent to the s])ino of the pubis. 

3. Extirpation of the Sao.- -The cremaster muscle and cremasteric fascia 
are now incised, the coni is grasped ami search made for the hernial sac. In 
doing this it is important to 
remember that in oblique in¬ 
guinal hernia the sac is al¬ 
ways to the inner side of the 
cord; by much traumatism 
and twisting the sac can la* 
reached oven from the i>uter 
side of the cord, but this is a 
faulty proeiHhire. In an old 
hernia the sac is usually eou- 
sidcrably thickened, ami can 
1)0 readily recognized by its 
paler color; in a hernia of re¬ 
cent standing the sac is 
sonictimes so thin and trans¬ 
lucent as to eseajM) detection. 

I prefer to b(>gin the isolation 
of the sac at some distance 

from the intc*rnal inguinal ■'"'•"•'■wh’ nvaHATioN f<»u Inuhinai. Hkhnia; 

. , , . . SailWINO Ini'IHION INTHE AFONKlIHDKIHlirTUB KxTCHNAL 

ring; some advise beginning ouMgi.K. 

the disHcetion at the internal 

inguinal ring. The iinding of tin* sac is perhaps easier, if the latter plan is fol¬ 
lowed, but its isolation is certainly more difficult. 

A further important point to rcinctiilM'r is that both the hernial sao and the cord 
are covered by the infundibulifonn fnscio; it is necessary, therefore, to first split this 
structure. If this is done, the peritoneum is easily liberated without sharp dissection. 

I prefer to reduce the contents of the sac, if reducible, before isolating 
it. If there arc adhesions between tho hernial contents and the sac, they are 
dealt with according to indications, (’are must, of course, be taken not to 
injure the intestine. If the adhesions are Arm and vascular, it is wise to 
ligate them between two ligatures. 

HANDUNO OP THE OMENTUM.— The question of how to deal with largo 
masses of omentum prolapsed into a hernia is a very important one. Some 
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Burgeons favor the removal of all prolapsed omentum, particularly if large in 
amount. They base their arguments on 2 reasems: (1) that the omentum is 
an unnecessary organ; (2) that when the omentum is removed, there is less 
ehuiico of r«'<‘iiriTiiec. I am opjKwcd to these views. That the oiiieutuui has 
important fuii<*tioiis has Ikmui repeatedly shown by many investigators, 
hurthcrniore, it is il/ogiea/ to assume that, lieeause the omentum ia removed, 
the hernia ia thoivhy ieaa likely to recur. Finally the cxtirjtaticui of large 
pieeca ot omentum ia not entiitdy devoid of risks. These ri.sks may bo 
enumerated as follows. I. I.igatiinis have laieii known to slip, with resultant, 
Houictiiiics tatui, Hwoiidary iMauorrliages. 2. A retrograde tliroinlmsis occa¬ 
sionally occurs, which extends to other brunches of the portal vein, particularly 
the vessels that drain the transverse colon and stoniucli; such a retrograde 
throiiibosis may bo the source of very annoying, if not fatal, ga.stric or intes¬ 
tinal hemorrhages. 'I’lnwc accidents have hcKUi especially described in German 
rcp<jrts. !}, It (KTusIoiially happens that a chronic, inllununutioii begins around 
the ligatures, resulting in the <leposition of ma.ssivc exudates; these exudates 
give rise to veritable tumors, causing much pain and tcndernc.ss. These tu¬ 
mors aro very ditficiilt to cure, and in a groat many instances, after long and 
tedious attempts jit ndief with local applications, such patients finally come to 
laparotomy. In most instam-es tho center of these masses is the scut of a small 
chronif! abscess. 

Excluding strangulation, there is only one indication for the resection of omen¬ 
tum; and that is when the oiiicntuni is irreducihlc. This is apt to occur in cases of 
hernia of long staiuling, when the prfdapsed oinciitum has hcconic so Iraumatixcd that 
lnrg(>, dense, ball-likc iiiasscs arc forme»l, which offer a nieehanical bar to rcdiietion. 
In a few very rare instance's, the size of tho prolapsed oiiieiitum prevents its complete 
reduction. 

Hktiioi) ok Rkmovai, ok Omkntum. —Tho following aro points to be om- 
phasixed. 1. 'I'he ligature should consist of nothing but catgut. 2. Tho in¬ 
dividual pedicles are not to la* made thicker than the size of tho little finger. 

;i. Tho ligatures should be so ])luced and tied that there is no possibility of 
tlioir slipping off. 

After (he hernial contents have been replaced, it is wise to sweep the 
finger around the neck of tin* sac within the peritoneal cavity to determine if 
there are any adhesions in (ho neighborhood. If such adhesions ore present, 
they, too, should lie liberated. If the neck of the hernial sac is small, traction 
upon tho sac is sulficietit to prevent further prolapse of the intestine during 
tho subsccpient manipulations; if the neck ia wide, a narrow packing, ju¬ 
diciously placed, will assist in holding back the alalotuinnl contents. 

The edge of the incision in the sac is now grasped by a few artery forceps 
—traction ia made, and all the tissues external to the .sac arc carefully dis- 
8cctc<l away. A linger introduced inbi the sac greatly facilitates this manipu¬ 
lation. If the iwritonciim alone has been grasped, tho liberation of the sac 
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proceeds very smootlilv; indeed, it euii In* done liinntly, by wiping away the 
tissues with a piece of ganxc, assisted only (Krnsionally by a snip with the 
scissors. 

AVOIDANCE OP INJURV TO TIIK SPERMATK' (’OR|)._D„rinit the precedinir 
nmnipiilntions care nnist l»c taken not to injnn* the vas deferens. Tliis struc¬ 
ture cun always be felt and seen, ninl if its close proximity is eonstiiiitly borne in mind, 
euro will prevent its injury. Injuries to the viis deferens are always avoidable, and are 
always due to careh'ssiiess, Jf tlu‘ vas tlefertais is injured, it should always lie re¬ 
paired J the method will he discussed later. 

All unnecessary tranniatisni to the vessels of the sjterniatie cord should also 
bo avoided; major injuries, such as tearing or division of the sperniatie artery, 
may be followetl by necrosis of the testis; rough handling or injury of the 
spermatic veins or painpiniform plexus niiiy he followed by throinbosis of 
these vessels, leading to an orchitis, which ])rolongs eonvaleseenec. 

At this step of the operation even the slit;htest bleedini; points should he eailKht 
and ligaUd with fine eattrut. In tin* loose eellnl:ir tissues in whieh the work is per¬ 
formed, lileiHlinfr from even the smallest vessels is v<'ry likely to he followed hy an 
extensive hematoma, which may prevent primary anion, and, therefore, lead to a 
recurrence. 

The isolation of the sac. should be extended well u]) beyond the d«‘ep 
epigastrie artery: indeial, up to the point where the neck of the sac hi'conies 
eontinnons with tint general peritoneal cavity. 'I'liis |)art of the isolation of 
the sue must la; doiut with the great(‘st gentleness, bn-anse hert; the; piwitonenni 
is very thin and, therelore, easily torn. This is an ae<*id(>nt of no great eon- 
sequence, but it renders the application of a suture or ligature to the neck of 
the sac needlessly ditlienlt. 

AVOIDANCE OF INJURY TO THE HI.ADDKR. In isolating the sac at its 
upper part, and more j)artienhirly upon tlu! mesial aide, there is encountered 
very frequently a mass of fiitty tissue. Mere another word of caution is 
necessary, bccanso the bhnider lies just beneath this fatty mass; and unless 
care is exercised, injury to tla; bladder may very rianlily <K’cnr. At the 
same time* the presence of this fat should not haid ns to the ladief that the 
neck of the sac has been reached. The isidution of the tieck of the sac must 
bo carried still further. 

My method of proeislure is the following: With blunt disscfttion the hhidiler can 
be disserted fre»! from the peritoiiemii; the disgeetion is cnrrieil out until the obliter¬ 
ated hypogastric artery is eneoiiiiUTeil (this eun Isi reeogniztsl both b.v sight and touch, 
n'senihling in size anil fetd the vas deferens); the bladder is now pushed back, and the 
ligation of the sae pna-eeded with. 


LIGATION OF THE SAC. —If the neek of the sac is narrow, the entire sac 
is lifted with slight traction; a needle armed with Xo. 2 iodin catgut is 
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passed throagh the neck of the sac at about its middle, and tied first on one 
side, then on the other, and finally en masse in the same groove. If the neck 
of the sac is wide, it is better to close it by a purse-string suture passed from 
within the sac (Fig. 7): The redundant portion of the sac is now out away, 
about cm. distal to the ligature. If this step of the operation is properly 
done, the stump slips back spontaneously. When the operation is carried out 
properly, a view from within the peritoneal cavity shows, at most, a slight 
puckering of the peritoneum at the site of the internal inguinal ring. Under 



Flo. 7. — AmmwB' Opkhatiok fob iNoviNAb H«»- 
nia; Sbowinu Thanhpixiun and Liuation opthb 
Nbob op tbb Sac. 


no circumstances must a dimple or 
a small saccule be left behind; these 
might be the starting point of a re¬ 
currence. 

The cord is now replaced in its 
bed, care being taken that all hemor¬ 
rhage, even the slightest, has been 
controlled. Wo now proceed to the 
next step. 

4. Formation of the Buttress. 

—The wound is exposed in the fol¬ 
lowing manner: The upper re¬ 
tractor is placed into the skin and 
subcutaneous fat, thereby exposing 
the cut edge and anterior surface of 
the aponeurosis of the external 
oblique muscle. The lower retractor 
is placed one layer deeper, exposing 
to full view the shelving edge of 
Poupart’s ligament. Small, full- 
curved needles armed with No. 2 
Pagenstccher’s celluloid thread are 
now passed in the following man¬ 
ner : On the upper aide, each suture 


grasps the aponeurosis of the external oblique and the united internal oblique 
and transversalis muscles; when the limit of these muscles has been reached. 


the next sutures grasp the aponeurosis of the external oblique muscle and 
conjoined tendon; further toward the median line the upper sutures 
grasp the aponeirrosis of the external oblique muscle and the edge of the 
sheath of the rectus muscle. Upon the lower side, all the sutures should 
be so inserted as to take a firm bite of the shelving edge of Poupart’s ligament 


(Fig. 8). 


In passing those sutures through the upper side, the following point should be 
noted. The ilio-inguinal nerve, which runs on the anterior surface of the internal 
oUique muscle, should be avoided, and not be either pierced, or tied within the sutures. 
If the nerve runs too near the edge of the internal oblique, it should be lifted out of 
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the way. Many cases of pain and neuralgia, after operations for hernia, are due to the 
careless inclusion of this nerve within the sutures. 


In passing the sutures through the slielving edge of Poupart’s ligameut 
tho following points sliould bo noted: 1. The sutures oro to l» passtnl by 
sight; it is important, therefore, that the tissues be well retracted, so tiint 
Poupart’s ligameut can be jierfcctly seen. 2. Tho sutures are to Iw passed 
in different lines of cleavage in Poupart’s ligament; otherwise Poupart’s 
ligament may fray or split 
when the sutures arc tied. 

3. The needle must not bo 
passed too deeply; neglect 
of this point has resulted 
in injury to the drap epi¬ 
gastric and external iliac 
vessels. 

No definite rule can lie 
foriuulati‘d as to the iiuin* 
her of sutures nec-essarv. 

Sufficient are to be ])assed 
so that, when tied, the en¬ 
tire inguinal e a n a I is 
closed, leaving at the lower 
angle enough room for tho 
escape of the cord without 
strangulating it. The low¬ 
ermost suture is inserted 
upon the spine of the 
pubis. The sutures are 
tied snugly, but not so 
tightly as to strangle the 
tissues. If the sutures aro 

too tight, the muscles within their grasp dcf^nerate and aro eventually con¬ 
verted into cicatricial tissue. In the tying of the sutures the assistant de¬ 
presses tho muscles, facilitating the approximation of the aponeurosis to Pou¬ 
part’s ligament. When all the sutures are properly tied, no muscle whatever 
is seen in the field of the operation. 

Sutures of Pagenstecher linen, when tied, have no tendency to become un¬ 
knotted ; the ends may, therefore, be cut fairly close to the knot 

5. Overlapping of the Aponeurosis of the External Oblique.—Tho skin 
and subcutaneous fat on the upper half of the incision are now retracted, and, 
if necessary, aro even dissected further away, in order to expose a good part 
of the surface of the aponeurosis of the external oblique muscle. 

Sutures of No. 2 chromicized catgut are now pass^ in the following man- 
40 
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nor: Each suture grasps, on the one side, the anterior surface of the upper 
part of the aponeurosis of the external oblique, and, on the other side, the 
rut edge of the lower flap of the aponeurosis. When these are tied, the lower 
flap overlaps the upper throughout its entire extent (Fig. 9). 

0. Closure of the Skin,—In thin individuals the skin incision is closed 
hy Hiclicl’s clips; in fat individuals a silk suture first approximates the skin 
and sulx;utancous fat 

7. Dressing of the Wound.—The dressing of the wound requires consider- 
uhlo care and judgment. Some surgeons tise very little dressing, lasing content 
with a few small strips of gaiisc fastened on with rallodion; others use very 
voluminous dressings, which include the scrotum and testes, extending down¬ 
ward upon flic thighs and up¬ 
ward to the ribs. While the 
first is not safe, the latter is 
exceedingly irksome to tlu? 
patient, e.spccially in warm 
weather. 

Our dressing is a com¬ 
promise between the two. A 
<*ompress of gaiixe is placed 
over th(! wound; over this arcs 
phiecd a few pie<*ea of l(s)sc 
gauze; the.se are again cov- 
cr<*d by a flat compress. A 
snugly fitting spies haiidagtf 

is then applied, leaving the 
FiaO. —Anohkwh’Opkhation FOR Inuuinai, Hernia. Over- . . 

luppiiiK of the apoueunmis of the extcriml oblitiiic. {>01118, Scrotlini, iinu nnn.S 

fr«>e. The I(s»ac gauze be¬ 
tween the two compresses is necessary, in order that firm coiupri'ssioii 
may {irevent all ciqiillury iMizing. Its omission is frequently attended 
by the' formation of a lieinatoma, or at least by the esciqic of a.septic 
seriini. 

Operation for Oblique Inguinal Hernia in the Female.—'I'lie radie:il opera¬ 
tion of ohliqiic inguinal hernia in the female is the same as in the male. In 
the feiiiale the i-uiind ligament is treated in the same manner as the a]H‘rniatic 
cord. 

I have described this particular operation at some length, because to my 
mind it is infinitely superior to nil others. It would bo needless, therefore, 
to speak of other modifieatioiis. There is, liowcv'cr, one more o{)erntion for 
ohliqiio inguinal lierniii which, in the hands of its originator, has given ex- 
eelleiit results, nitlioiigli its iiiidcrlying principle is entirely different from that 
of Ibissiiii. \ short description of it apjienrs, therefore, to be indicated. I 
refer to the “Verlagerimg’s Metlioile’’ of Kmdier. 
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KoOIIKH's Ol’KRATIO.V 

Koclicr’s o])cratioii lias, evfii in the hands «f its oripnator, nndorf;i>ne 
nnincrons nioditu'utions: and in tlie latest reports from his elinie (33) there 
an* deseriU'd '2 modilieations, eaeli of wliieh has i(s own indieations. 'I'he 
metliod eannot Ik? nst*d in straiij^nlated or even in irreilneilde hernia. 

1. A entaneons ineision, extending upward from (he external inguinal 
riiifT, parallel with the tihers of tin* aponeurosis «if the external ohiiqne, ex- 
jHiscs the external inguinal rinj: and anterior snrfa«’e of the aponeurosis. 

2. The sae is isolated from the sperniatie eord at- the extt>rnl>l iiij'ninal 
riiifi, fm?d as tar as its distal extreinitv. and lifted out of the wound. ;\ll 
this, it mti.st Ik? nnderstiMid. is done witlioiit splitting the a]ioneurosis of the 
external oblicpte. 

3. The next step is done in 2 dilferent wavs. 

(a) “Invaginations Verla^erniif:" is n.sed when the sue is eomplete and 
has not bet*n incised or torn in the previous inanipniations. Curved dressinj' 
forceps j>rasp the apex of (he sac. and the sac is then inva^inated around the 
forceps; the fon*eps now enti'rs the external inpiinal riiift and is passt’d under¬ 
neath the aponeurosis of the external ohlique until it is op|Misite the internal 
inguinal rina: or even sliahtk hevond it. I'sin^ tin* dressinju; forceps as a 
auide, a small incision is now made in the a|toneurosis of the external ohliipie 
and deejMmed until (he cut extends through the external laver of the sac. 'I'lu' 
inva^inated sac is^ras|M>d li,v an arterv force|is and |iulled out. The sac is then 
pulled taut, translixed, ligated, and cut away; the stump slips hack; the parietal 
peritoneum and aponeurosis of tin* external oliliipie are then clo.sed hy sutures. 

(h) “Laterale Verlanernnpi Metliode" is us«'d if the invap;ination method 
is impossihle hecause of the shortne>s, tension, or thinness of (he sac, or when 
it has reipiired incision. In this i-ase (he tip of the sac is I'auftlit in the 
curved dressing forceps, and is then passed tliront!;h the external inpiimil 
rin^ (without inva^inatinj; the saci, underneath the aponeurosis of the ex¬ 
ternal ohiiqne, up to a point iqiposite the internal inguinal rin^, or even 
a little heyond it. At this point a small im-ision is made into the aponeurosis, 
and throu}>h it the sac is pulled out: not la’iii^ invuji;inat(?d, no incision in the 
parietal iM'ritmieum is nivessary. The .sac is pulled taut, transfixed, lipatc'd, 
and the distal portion cut away. The stump slijis hack, and the small incision 
in the aponeurosis is sewed u]). 

4. The next step eonsists in a reetiiif' suture of the apotumrosis of tin! 
external ohiiqne and narrowing of the external in;;uinal riiift fo a si/K? just 
perinittiiift the escape of the cord. 

5. Uinall.v, the cutaneous incision is closed in the usual manner. 

Careful analysis of what is done in either of the Kocher iqierations will 

show that the essential step is merely a hl<rh liftation of the .sac. 

If a radical cure results, it docs not follow that the operation is •risid; 
at hest it can 1 h? aftreed that even sinqde liieh lifration of the sac may <»■- 
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caaionally bo followed by a radical cure. Why, then, is it necessary to advise 
such an elaborate method to accomplish this end? 

According to the first reports, the Kochcr operation gave results ev’cn 
better than the Rassini operation; but, even in the hands of the originator of 
the method, the reports are becoming less and less brilliant. In order to be¬ 
come ac<piaintcd with the method I did the operation in former years in a 
number of unsclcctcd cases, and the results were not satisfactory. 

PoSTOPKBATIVK CoUHSK AND COMPLICATIONS 

Unless there is a definite indication, e. g. a rise of temperature which can¬ 
not be accounted for otherwise, the dressings arc not disturbed for 0 or 7 
days. The cutaneous stitches or Michel clips are then removed. A lighter 
spica dressing is applied, and changed as often as necessary. It is cus¬ 
tomary to keep the patients in bod for 14 days. Tf their strength permits it, 
they leave the hospital on the sixteenth or seventeenth day. The spica bandngo 
is discarded after another week. 

1. Setention of Urine. —Tho most fraincnt complication is retention of 
urine. We postpone catheterisation as long as possible, but most male pa¬ 
tients re»iniro catheterization for one or two days. Hccansc of the freipiency 
with which catheterization is necessary, operation is contra-indicated in all cases 
of acute gonorrhea and strictures of the urethra. 

2. Tympanites. —Postoptu'utivc distention of the intestines is a frctpicnt 
complication, and is very annoying to most patients. Repeated encmata, oc¬ 
casionally with oxgall and p(>pperniint, relieve this condition as a rule. On 
tho third day tho pationt receives a cathartic, and thereafter thero should be 
no disturbances on tho part of tho intestinal tract. 

3. Foitoperative Fever. —'I'his is very frequently seen on tho second or 
third day, and may 1*0X011 as high as 101..')° F., or even 102° F. As a rule 
this fovor becomes normal in a day or two. During the summor mouths 
children may get true hyperpyrexia, up to 100° F.; usually even this high 
tomperatnro drops to the normal within 24 hours. 

4. Postoperative Pneumonia or Bronchitis. —'I'his is a coininon complica¬ 
tion, especially in older people. Whether it is due to the anesthetic or to an 
embolic process has not been definitely decided. One thing is certain: pneu¬ 
monia occurs just as frequently after operations under local as after general 
anesthesia. As a rule these pneumonias are of a mild type, and recovery is 
the rule, except in the very old. 

6. Infeotion of the Wonnd. —Infection is very rare with modern tech¬ 
nic and is usually slight, being limited to the skin. Opening of the infected 
wound is followed by prompt cure. 

Serious infection occasionally occurs. Because of tho extensive cellular 
planes that are opened up, such infections progress rapidly, and before one is 
aware of it extensive destruction may have taken place. 
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Cases of this nature must be treatwl onerROtically. No time should be wasted m 
attempts to preserve the ehunees for a euro. The tissues should be 

widely in order to onnbat the iiifwtion; iiul.-e.l. the whole pr..blein resolves itself into 
the treatment of a phleKiiion. Not iiifretjuently a portion of the fast'ial strnetures 
sloughs away. In the treatment of these phh*gm«iioiis infiH>tions, it is just as im|»r- 
tant not to do t»io miieh. as it is not to do t«M> little. It is possible that the infection 
may be limited only to the iiion* suiHTlieinl planes. In tlu*s»' instiiiui's a radieal cun- 
is not exeludod. 

The peritoneal suture or lipatun* usually holds Hrnily, and is a tiriii 
barrier against infeetiou of the jicritoiieuiii; jwritoiiitia ia, therefore, a rare 

coniplieation. , 

6. Intestinal Obstruction.— Inteatinal ohstruetioii, duo to «*au8C8 entirely 
independent of the op nilioii for the radieal eiire, may la-eiir, hut is eertainly 
rare. In one ease 1 observed a typii'al gastroiiiesiMiterie ileus. 


ArcinK.NTAT. Danokhs a.nii Dikku'Vi.tiks Kn»oii.ntkkki> Dukino TIIK 

()l*KRATION 

1. Injury of the Spermatic Artery. 'I'he spernmtie artery may bo di¬ 
vided. Iiuisniueh ns ii suture of the vessel is praetieiilly iniiMissihlc, it must 
he ligated. There is dang«*r of eoiiiplele neerosis of the iioriiial testis; one 
may ho|ic at least for a jiarlial restoration of the eireiilation through tho 
artery of the vas deterens; at U'st, the iirohahility is strong that the testis 
will subsequently atrophy. 

2. Injury to the Spermatic Cord. - 'rruuiiiatl.sm of the sp4>rmatie eord, par- 
tieiilarly of the veins, is very frequently followed by thromliosis. If many of 
the veins are involved, tin- throinlK»sis may exteml into the radieles within the 
testis and eause an infaret of this organ. 'I'liis is midily re<-ognized by a painful 
and tender swelling in the serotum. Often atrophy of the organ follows. Tho 
disappearanee of these symptoms ean 1 m> materially hastened by elevating tho 
serotum and ajiplying heat. 

3. Incomplete Hemoitasis. -This is followed by an extensivo hematoma. 
Occasionally tumors of massive size form, which infiltrate the entire ojiera- 
tivo field aiid extend into the scrotum and down tho thighs. The majority of 
these hematomata absorb; randy the wound mpiires reopening or incision of 
the scrotum for drainage may be nc*ce8sary, 

4. SiTision of the Vai Deferena.—By never dividing or cutting any struc¬ 
ture without first assuring oneself that the cut dws not involve the vas deferens, 
accidents to this structure will not happen. The divided vas must be repaired, 
preferably by Fenger’s method. After trimming both severed ends cleanly, they 
are threaded upon a very fine cambric needle; this is rather difficult, but prac¬ 
ticable with a little patience. The two cut surfaces are then sutured together 
with very fine silk. Finally the sharp point of the needle is fon-ed through the 
walla of the vas deferens and extracted. 
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5. Injury to the Bladder.—1 have already called attention to the fact that, 
during the isolation of the neck of the sac, a mass of fat is frequently encoun¬ 
tered. This mass of fat must be treated with cantion, because its presence is a 
aign warning of the proximity of the bladder. 'I'liis fat is a continuation of the 
adipose tissue filling the space of RctKiiis. When a true hernia of the bladder is 
present, this fat may form a largo mass; when no hernia of the bladder is pres¬ 
ent, the mass of fat is small, and is in reality an artefact, l>eing dragged out as 
the sac is pulled u])un. I'ulcss carefully isolated, as dcs«.‘ribcd laifoi'c, 2 acci¬ 
dents may happmi. A part of the bladder may be included in the ligature, or 
this viscus may be incised nr torn. 1 f recognized, the ligature must be removed; 
if ligation of the bladder is not rctxignizcd, sloughing of the bladder, with the 
formation of a urinary fistula, results. 

An incision into the bladder or a tear nmst be immediately repaired by ex¬ 
act suture. None of these sutures must penetrate the lumen of the bladder; 
chromicized catgut may Iw uhc«1 for the first row; silk or Pagenstecher’s linen 
for the smmd or even third row. On no account must the sutun* line be drained 
or pn>tectcd by gauze packing, for the reason that a fistula is apt to result. If 
one is not certain of the integrity of the suture line, a smooth drainage tube 
or rubber dam may bo inserted for drainage. Some surgeons prefer to keep the 
bladder empty for a few days by introducing a pennanent (!atheter, but this 
pi'ocedure is apt to cause a urethritis or cystitis. I prefer to catheterize such 
patients very fretpiently, say wery 4 hours. 

6. Injury to the Intestine.—In is^dating and incising the sac the intes¬ 
tine may ho injured. Immediate repair is, of course, ne<‘cssnry. Such injury 
is not as rare ns is generally believed. Such injuries arc especially liable to 
happen in cases of so-called “sliding hernia”; these hernia* frecpiently have no 
sac at all, or only a very minute one, and the gut is incised under the im- 
]>reHsioii that it is the sac. 

7. ligation of the Intestine within the Ligature of the Sac.—If the sac is 
carelessly tied off, tin* ligature may incliuh* a small knuckle of intestine or a bit 
of omentum. To avoid this accid<‘nt, it is be.st to have the assistant tie the liga¬ 
ture or suture entirely under the guidaiu’e of the eye, while the operator con¬ 
trols the neck of the sue. Should this accident liuppt.'n, immediate liberation of 
the ligature is indicated. The subsequent procedure depends upon the amount 
of damage done. 

8. Slipping of the Ligature.—A carelessly applied ligature may slip otf 
during postoperative straining or vomiting; this may bo followed by pro¬ 
lapse of the intestine. 

9. Injury to the Deep Epigastric Yessels.^—Tf injured, the.se vessels may 
be tied without fear of risk. Erdman (14) has published an interesting 
case in which the superficial epigastric artery was injured at its origin from 
the femoral artery, an accident which taxed the ingenuity of the surgeon 
to the utmost. 

10. Injury to the External Iliac Veuels.—The external iliac artery or 
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vein may be injured if tl»o deep sutures are earelcssly passed. In order to 
avoid this ai'rident. it is nci’essory to luivc fnxid exiwsun’, s»» tliat tho noctlle 
is passed under perfect control. Tliis aivident, while fortunately rare, is 
more apt to happen when the operator attempts to operate upon a left-sided 
hernia while standing to tho ri.eht of the patient. In such instances the iicihIIo 
is passed first through Poujtart's ligament, and then through the miisi'Ics; 
when this is done, the nmllc is apt to pass dtH'pcr than one desires. 

11. Chronic Inflammatory Swellings.- (ierman authors (Schlotrer, .‘iS) 
dcscrilie th<! formation of a chronic iiillammatorv swelling within or in the 
neighlMirh<M)d of tin* cicatrix. 'I'liis is a lat«‘ complication. 'I'licst^ intlanmiatory 
swellings make their appearance a long time, even year.s, after the o|)iwa- 
tion, and appear to he due to infection around the silk ligature or siitun; with 
an organism of a low degree of virulence. 'I’liere results an (‘xteiisive exudate, 
with littl(‘ ])us formation. .\n incision ainl removal of the exudate may iKVonie 
mH*essary. 

I'aI SI S nl.- |•^\ll.l l(h 

Although tho optu'ation for the radical cure of hernia is ciauparatively 
simjile, recurrences occur (‘ven in the h(>st of hands. It is important, there¬ 
fore. to investigate car«d'ully the* cans<* or caus«>s of faihires. In order t«* 
apprcH-iate these causes at their true value, a brief summary of tint ]>riiu:iph‘s 
underlying tlm ra<iical ••are of hernia is nec»*s.sary. 

On tlicnrctii-al gniuiids ini ingiiiiiid li<‘niiii is ciiralilc, unless th<> testis is siicriticcd. 
As long as an opening must lii> left for thi' csca|H> of the spermatic cord through the 
traiisvcrsalis fascia, there remains a weak an-a, through which a rccurrem'c Inshiiics 
|H)ssihle. The surgeon gets around the dittieiilt.v hy laiihling ii huttress in front of this 
weak area from tlic miiseular ami faseial strm-tures in the ncighlHirhood. 

During the past few .years I hav4- paid much attention to-the ipicsiion of ri-eur- 
ri'iici* after various attempts at raili<-al cure. As a result of these stmlics 1 huv<> 
formulated certain conclusions which, in some particulars. dilTcr from those cominotdy 
hehl. The following are, in my cxp<Tiem‘c, the most common causes of rccurrcniv. 

1. Incomplete Isolation of the Sac.- In other words, the sac wns not li¬ 
gated suHieiently high, leaving hchind a Himtller or largttr dimple, utTording 
an excellent starting point for tin* development of another hernia. 

2. Slipping of the ligature. This waa dcMiionatrated in at least two eases 
re-operated njxui by me. This dediietion was drawn, iHranse the hernial 
ermteiits were not eovered hy any parietal s<tosu, laung hnried in a mass of 
loose adhesions. Oidy near tin! iiivk of the sue. was any stu-osa prcsimt and 
this was normal in appearamat. 

3. Failure of Bemoval of the Sac.--F'uihire to diss(;et out and ligate the 
sac has been a not nneommoii caii.se of rcxuirrencre, espctnally in tint past, when 
the belief obtained among some siirgetuis that it was not necessary to reiriove 
a small sac. This ha|i|M'ned jtartieuliirly whiui the, surgeon performeil a 
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bilateral operation, the patient having a manifest hernia on one side, while 
the other side was operated upon “prophylactically.” Upon the second side 
either no search was made for a sac, or, if one was found, it proved so small 
that it was not considered worth extirpation. Nevertheless, these minute 
sacs invariably are the starting points for a recurrence. I do not approve of 
the indiscriminate bilateral operation for hernia. The radical cure of a hernia 
should not be done unless a hernia is actually demonstrable. 

4 Injndioiously Selected Suture Material. —A very frequent finding, 
when operating for a recurrence of an inguinal hernia, is the following: 
After opening a linear scar, the manifest evidence of primary union, the 
aponeurosis of the external oblique is found slightly adherent to the super¬ 
posed and subjacent structures, and pcrfwtiy intact. The internal oblique and 
transvorsalis muscdcs arc found in their normal anatomical positions; a few 
slight cicatricial adhesions may Ihj present l>etwi'cn these muaidcs and Pou- 
part’s ligament. Otherwise, the union of these structures has completely 
failed. There can be no question whatever that the operation was correctly 
dune. 

To what reasons can this failure of union be as«*ribed? There arc only 
3 possibilities. 1. The knots may have l)ccoinc untied; this is not probable 
because surgeons are careful to tie their sutures well. Furthermore, even 
assuming that one or even two of the sutures had lor)scncd, it is hardly probable 
that all sliould bo loosened. 2. The sutures may have been tied t«x) tightly, 
thereby strangulating the tissues, or they may have cut through the muscles. 
If this happened, wo should expect some sear tissue, or at least degenerated 
muscle; such, however, is not found. 3. The sutures may have been absorbed 
before firm union hud taken place between the attached muscles and Pou- 
part’s ligament. This, in my opinion, is the only logical explanation. This' 
is the reason why I advocate Pagenstechor’s linen thread instead of chromicized 
catgut. T have no licsitaney in stating that the nnivcrsal adoption of a more 
resistant suture material will lie followed by a distinct improvement in the 
statistics bearing upon the radical cure of a hernia. 

Polya (ori), in a rm*iit article upon the caiiscs of recurrence after radi(‘al 
operation for inguinal hernia, draws a similar conclusion. 

For the same rcasoiu, I ciupimtically condemn all operations for the radical cure 
of inguinal hernia in which complicated methods of suture, nxiiiiring subsequent 
removal of tlio stitches, arc advocated. 

6. A Badly Selected Operation. —A badly selected operation is not infre¬ 
quently followed by a recurrence. Some surgeons perfonn a certain type 
operation in all cases. As I shall point out, a uniform operation is not ap¬ 
plicable for all cases. Some cases require transplantation of the cord, others 
do not. Each case must be studied, and the necessary operation must lie 
selected accordingly. 
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6. Infection of the Wonnd.—liifcetiuii of the wound, )Hirticularlv of tho 
leeper parts, is followed by extrusion of tho sutures long before union bo- 
weon tho muscles and Roupart's ligament has taken place. In such a case 
•ecurrenco is very apt to occur. Sliglit infection of tho superficial stnicturos 
ins no bearing upon tho possibility of recurrence. 

Rksui.T8 

Til the introduction, the value of published statistics was «*ritieized for tho 
'cnson that, in most iiistniices, they am not eorret'tly reported. In onler t«t 
10 of value statistics sliould include the following data: 

1. Time elapsed since the ojicratioii. No case o]H*rutcd within t! years 
diould 1)0 re]iorted us cured. 

2. The patient's own slateincnt, that ho ladieves liinisolf curi<d, sliould 
not lie accejited. An e.\ainination by a coniiN’tont surgeon is tho only vuliil 
lest. 

.'J. The age and sex of tlio jiatient iiinst Iw «*oiisidercd. For instance, 
liornia in children is more easily cored than in tho adult; while ohliipio iii- 
:;ninal hernia in females is more easily eiireil than in inalcs. 

4. The size of the hernia is manifestly of ini]M)rtnnco in statistical 
studies. 

Si. 'I'hc nature of the operation must Im taken into consideration. 

Those reipiirements are ditlicult to obtain, es|)eciully in certain {Mirtions 
of tho I'nited States, where tho |M)]iulution is constantly moving. It is, there¬ 
fore, hard to trace postoperative cases. 

In general, it may Ihi statcHl that ])ublished statistics vary, as to tho num- 
Ixir of rwnrrences, from 1 to about 8 per emit. 1 am <i)nvinml that, if all 
cases were tahnlated correctly, tho jien'cntago of recurrences would bo con¬ 
siderably higher than those given. 


DIRECT INGUINAL HERNIA 

gOBOZOAX. AKATOinr AND PATHOOEMEBIS 

Every hernia which makes its escape from the abdomen on tho mesial 
side of the deep epigastric artery, is called a direct inguinal hernia. 'I'lic 
space through which it pusses is Isiunded internally by the edge of tho sheath 
of the rectus muscle, externally by the deep cpi^^stric vessels, and below by 
Ponpart’s ligament. The floor of this space is formed solely by tho transvor- 
salis fascia, directly behind which are the propcritoncal fat (hero always 
present) and the peritoneum. Its immediate anterior coverings are tho in- 
tercolnmnar fibers and fascia covering tho external inguinal ring. It is 
evident, therefore, that the coverings of such a hernia must bo 
1. Peritoneum and properitoneal fat. 
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2. TransversaliB fascia. 

3. Interoolumnar fascia. 

4. Skin, superficial fascia, and subcutaneous fat 

In very rare instances the hernia escapes from the abdomen at a some¬ 
what higher level, and either makes its exit through a hiatus in the internal 
oblique muscle or pushes this muscle ahead. In the latter instance, the in¬ 
ternal oblique muscle must bo added to the coverings. 

A direct inguinal hcniia is usually small; in fact, it is «inly in tlio rarest 
iiistiinctM that such a luu'nin dcsccnids into tin; s(M'otuni. 'i'iic jKU'itoneal sac 
is oven considerably snnillcr than the si/o of the hernial iiia.ss would lead one 
to believe, bciaiiise a gisHl part of the protrusion consists of pro[)crituncal fat, 
which, as compared to the amount found in oblique inguinal hernia, is very 
abundant in this region. The observations made for oblique inguinal hernia, 
ill regard to the proximity of the bladder, apply with still greater emphasis 
to diriM't inguinal licrnia. It is jiarticularly in this variety of hernia that the 
bladder runs grave danger of lieing injurixl. 

ABTIFIOIAX. HEBNIA 

This hernia, which, for want of a better name, I have called “artificial” 
hernia, is a variety of direct inguinal hernia, and is especially common in 
Now York C7ity among Russian .lews, who have had these herniut made ar¬ 
tificially, in order to escape military duty. The modus u|)ernndi is approxi¬ 
mately the following. At the age of conscription the willing victim is blind¬ 
folded and placed upon the floor, the operator, who makes a business of this 
proceeding, invaginates his finger into the scrotum and external inguinal ring, 
and violently forces his finger directly backward until something gives way; 
this step is usually accompanied by great pain. The victim is then given 
an emetic, consisting most frcciucntly of an emulsion of yeast, and in addition 
is ordered to use strong snuff ad libitum. Within 2 or 3 days after the 
operation a hernia develops. 

I have operated iqsm a number of those cases, and have always found n 
direct inguinal hernia, with a tear in the transvcrsalis fascia covering llcs- 
sclbaeh’s triangle. The prognosis and treatment are the same as for direct 
inguinal hernia. 

Artificial hernia has been very carefully studied by Russian surgeons, 
who, of eoursc, have the greatest opportunity to do so. The nature of the 
injury has been defined in the living subject and akso cx[K'rimentally by 
Rryniow (35). In this country cases have been reported by A. G. Qerster, 
Coley, Parker Syms, and myself. 

There is still another form of hernia which may, with propriety, be clas¬ 
sified under the heading of artificial hernia. I refer to hernia* which follow 
an Alexander’s o(>eration for shortening of the lound ligaments. ^Vhile a 
simple affair, this hernia is not as easily explained as may appear on first sight. 
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Gynecologists explain the hernia as arising from an injury and destruction 
of the aponeurosis of the external ohli«|ue muscle; fur this reason they are 
careful not to iiicist* this structure, the operation being done entirely within 
the. confines of the external inguinal ring. I U'lieve this explanation is 
erroneous, and olfer 2 other explanations: laith of which 1 havu Imvii able 
to verify at operation. 

1. The atHietcd individual had already a ]Hitcntinl congenital hernia. In 
other words, the round ligament made up a part of the wall of the sac, ami 
the hernia only U'caine ap]iarent when the round ligament was jnilled out for 
the purpose of shortening it. In this form, the hernia is of the idilitpie variety. 

2. There must have mvnrrtHl during the o|M'rution an injury or infection 
of the transversalis fasida covering Ilesselhach's triangle, lax^ause the hernia 
is a direct inguinal one. 

In both instnnc<‘s the n]H)neumsis of the external ohlitpie muscle was 
found nonnal. 


TEEATHENT Of DIBEOT INOUINAI. HERNIA 

As a rule, no spiM*inl methods art' given for the ojH'rative treatment of 
dimd inguinal hernia. This I k'lieve is an error; a distinction should be 
made in the treatment of an indiri'ct and direct inguinal hernia. This brings 
up the following (piestion: 

When Should the Cord Be Tnni- 
plantedl—Kignn' W) is a diagram¬ 
matic. cross-section of the inguinal 
region taken through the i inguinal 
rings, to indicate the anatomy of the 
2 forms of lieriiiic which is'cnr in 
this region: namely, direct and indi 
ri'ct. It is SIMM! that the internal in¬ 
guinal ring (site of exit for an 
oblique inguinal hernia) is situated 
on the outer side of the deej) e[)igas- 
tric artery. It is somewhat ovt'rlapis'd 
by the internal oblique and trans¬ 
versalis muscles, and wholly by the 
a])oneuro8ia of the external oblique, 
nnd is situated at some distance up¬ 
ward and outward from the external inguinal ring. Furthermore, it is evident 
that the internal opening of a direct inguinal hernia fcorresp<inding to the in¬ 
ternal inguinal ring in an oblique inguinal hernia) lies to the inner side of the 
d«>ep epigastric ve.s8cls. directly Isdiind the external inguinal ring; ajiil is prac¬ 
tically without any j»rt>bH'tion, unless one cluKtscs to call tin; spermatic cord and 
the delicate intercolumnar fas<na sueli. 



|•'II1. 10.—DiAOHAMMATIC SkiTIIIN flKTIlK iNlilllNAI. 
KkOION, lu.UHTHATINli TIIK l<KI.ATI(INH (IK AN 

llBLiQUK AND OF A l)iitr.i-r Inoiunai. IIkhnia 
TO THK Dbkp Kpkiahthic Aiitkhv. I, l*criOi- 
nisini; 2, trauNVuniitUH fiisriu; 2, intcriiut oliliiiui! 
and trutiNvcnialiH iniispIcH; 4, RXtenint i>lilii|Ui>; 
6. intarnul incuinol rins; 0, ■•xtaruat iiiKuinul 
riiac 7, Mtus of nn iiiRuiiittl licriiiics, 

doop pptKafilriR artery; 9, mIiik of a dini-l inicni- 
nal hrmia; 10, Hpcniialin ronl. 
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Now in order to baild the proper buttress at the site of the weakest part 
pf the fl MmniTi«l wall, the logical procedure would be to put our buttress to 
'tbe mesial aide of the deep epigastric artery in tbe direct hernia, and to 

the outer side of this vessel iu the 
oblique variety. The problem re¬ 
mains : How had this best be done! 

Figure 11 illustrates an opera¬ 
tion for the cure of inguinal hernia, 
without transplantation of the cord, 
and Figure 12 one with transplanta¬ 
tion of the cord. 

In all operations for inguinal 
hernia, as has been shown in a 
previous chapter, the intenial 
oblique and transversalis muscles 
are sutured, for a greater or lesser 
distance, to Poupart’s ligament. 
When the cord is transplanted, the 
line of attachment extends from the 
point of emergence of the spermatic 
cord, underneath the internal oblique muscle, down to the spine of the pubis. 
When the cord is not transplanted, the line of attachment extends from the 
point of origin of the internal oblique and transversalis muscles to a short dis¬ 
tance from tbe spine of the pubis, leaving an opening for the escape of the 
spermatic cord into the scrotum. 

T^t ns now examine on Figure 
12 the site of exit of an oblique in¬ 
guinal hernia. We note the hole 
in the transversalis fascia throxigh 
which the spermatic cord escapes. 

In this case a typical Bassini opera¬ 
tion with transplantation of the cord 
was done, with suture of the muscles 
to Poupart’s ligament; of necessity 
a hole was left for the exit of the 
cord. In other words, the hole in 
the transversalis fascia still remains, 
and all that we have really accom¬ 
plished is to increase the depth of 
this hole. This “hole” really repre¬ 
sents a cylindrical hollow, very shal¬ 
low, its wall being compel merely of the thickness of the transversalis fascia. 
By suturing the muscles to Ponpart’s ligament, thitf shallow section of a cylinder 
is deepened to the extent of the thickness of the sutured muscles; but a literal 
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Ito. la.— CBOBfrwcnoir or ah OraRAiioH ros tbb 
Rabioai. Cobb or an Inouinai. Hbbhia, wira 
TBAHan.AHTATION Of TBB COKD. (Baa^.) I, 
PBritoneum; 2, tranavenalia {Bscia; 3, Internal ob¬ 
lique and tnnavcnalis muwlea; 4, oxtemal oblique; 
S, intemal inmiinal rinc; 6, external inguinal ring; 
7, dtus of an oblique inguinal hernia; 8, deep 
epigaatrio artery; 9, aitua of a direct iiiguiiul 
hernia; 10, apennatic cord. 



Fio. 11.— Cnoas-aaonoN or ah Opbratioh rou tbb 
Radicai. Ctrna or ah Inooinai, Hbbnu, Without 
Tbahbplantation or tbb Cobo. (Ferguaon-Co- 
lay.) 1, Peritoneum; 3, tranaveiaalia faaeia; 3, in- 
tonal oblique and traiuivenalia muaolea; 4, extonal 
oblique; 5, intemal inguinal ring; 0, exter^ ingui¬ 
nal ring; 7, aitua of an oUique inguiud hernia; S, 
deep epigaatric artery; 9, aitua id a direet inguinal 
hei^; 10, apermatio cord. 
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closure of this “hole” or cylinder is not thereby acoompHshed. Over this open¬ 
ing finally is sutured the aponeurosis of the external oblique; and, to my mind, 
this aponeurosis of the external oblique is the only structure that really occludea 
the hiatus. It is apparent, however, that this operation very materially fortifies * 
the space to the mesial side of the deep epigastric artery. It follows, tliereforc, 
that this is evidently not the best operation for oblique inguinal hernia, but is 
the one of choice for direct inguinal hcniia. 

Finally let us turn to Figure 11. Again wo see the hole in the transver- 
oalis fascia through which the cord emerges. In this operation, however, the 
cord was not transplanted. The cord was not disturbed at all, only the internal 
oblique and transversalia muscles being sutured over it to Poupart’s liga¬ 
ment; above this, as in all other operations, the divided aponeurosis of the 
external oblique was sutured. It is true that in this case, also, wo ard com¬ 
pelled, of necessity, to leave an opening for the escape of the spermatic cord 
into the scrotum; but wo place this opening downward and inward, at some 
distance from the internal inguinal ring, where it does not interfere with 
the buttress in front of the internal inguinal ring. Keeping those points in 
mind, it becomes evident that this must bo the operation of choice in obli(|UO 
inguinal hernia, but not in the direct variety. 

The question of transplanting the cord or not, therefore, resolves itself 
into the following: 

1. Trsnsplniit in direct inguinal hernia. 

2. Do not transplant in oblique inguinal hernia. 

Attention was first drawn to this important fact by me in 1011 (40). Since that 
time these facts have liccn accepted generally. 

It is needless to mention that the Andrews’ mollification, wherein the deep sutures 
include not only the internal oblique and transversalia muscles, but also the aponeu¬ 
rosis of the external oblique, can be modified according to both indications. 


BEOURBENT INOUIMAL HEBMIA 

The treatment of reinirrciit inguiiial hernia, as far as the operation is 
concerned, is that of the primary hernia. There are, however, a few minor 
distinguishing features to which attention must be called. 

The preparation of the operative field, prior to the isolation and extirpa¬ 
tion of the sac and the introduction of die deep sutures, is apt to be difficult 
and tedious, on account of extensive adhesions. It is important to remove 
all the cicatricial tissue, so that the normal anatomical landmarks shall bo in 
perfect evidence. I emphasize the necessity of never proceeding to the 
plastic part of the operation until there is a perfect exposure of the normal 
anatomical structures and relations. Especial care is required in the isolation 
of the sac, as injuria, particularly to the vas deferens, are likely to happen. 
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TLo operation in other respects does not differ from that for the primary 
hernia. 

The prognosis for the cure of a recurrent inguinal hernia is just as good 
as after a primary operation. 


8UBVABIETIES OF INGUINAL HERNIA 

Oblique iiiguiiial hernia has nuiiicroiis subvarieties, if critically ex¬ 
amined, these varieties fall into two groups, viz.: 

I. Anomalies of the hernial sac. 
il. Anomalies ef the hernial contents. 


I. AKOMAUES OF THE HEENIAI. SAG 

1. CONOKNITAL InGUIMAL IIkRMA 

Anatomy and Pathogenesis.—The name ‘‘congenital inguinal hernia” is, 
to my mind, a inisnomer. First, because, according to some autliors, all 
inguinal heruiu* arc congenital, and this name is, therefore, not suHicicutly dis¬ 
tinctive. Secondly, because we occasionally meet with hernia; that are really 
congenital, in as far as they are antenatal in origin, or were noticed imnio- 
diatcly or shortly after birth; nevertheless, they are not of the type iiujluded 
under the tonn ‘‘congenital inguinal hernia.” Thirdly, l)ecuuse by the word 
“hernia” wo mean a peritoneal sac plus its coiitcuts. \’et some patients have 
a sac of distinctly congenital type, which, nevertheless, harbored no contents 
until late in life. In other words, a hernia of this variety is really not con¬ 
genital; all that is congenital is the sac. Hut this name has become a con¬ 
vention, and for our purpose will be retained. Jndcod, there is no harm in its 
per|)ctuation, provided one always remembers, first, that there are other con¬ 
genital hernue, which are not of this variety, and, second, that it is only the 
sac which is cougimital, while the hernial contents may be acquired. 

Anatomically the difference Iiotwccn a cong(;nital and an acquired hernia 
is the following. As is well known, the testis in its descent into the scrotum, 
is always accompanied or even preceded by an outgrowth of the peritoneum, 
that has received the name of ftrocemis vaffinalis iteritoiiei. After the descent 
of the testis, the peritoneum becomes shut off at the internal inguinal ring 
and just above the testis. The intorvoning portion Itccoiucs obliterated and 
remains ns a fine cord-like structure within the confines of the spermatic cord; 
the distal portion persists and becomes the tunica vaginalis. 

This obliteration is subject to various maldcvelupmcnts; with one of these 
we are now dealing. T.et us assume the following condition; the testis has 
fully descended iiitii the scrotum, ac<‘om])nuied by the normal priK‘(>ssns vagi¬ 
nalis, but here the course of normal development has ceased; i. e. the proces- 
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8U8 vaginalis lias failed to become shut oflf at both the testicular and the 
abdominal ends (Fig. 13), nor has the intervening portion become oh- 
literated. 

It is evident, therefore, that we have here a complete hernial sac, which 
communicates above with the gmieral })eritoneal cavitv. This is the variety 
known as “congenital inguinal hernia,” though uuiuifestly the sac alone is 
strictly congenital; hernial couteuts uiny find their way into the sac liefore, 
during, or soon after birth. On the other hand, hernial eoutents may not 
find thoir way into the sue until late in life: |H'rhaps never. 

Anatoiuically there are certain other well-inarked ilitfen'iiees iM'twiH'n a 
congenital hernia and an ae<|nired hernia. 'I'he sue of a «*ongenital hernia is 
very apt to lie exceedingly thin, so that, its isolation is dividedly more dif¬ 
ficult, particularly in the region of the nivk. The isolation is mideriHl more 
diflieult by the further fact that not infre(|nently the com¬ 
ponent parts of the spi'rniatie cord an- not gatheriHl into a 
distinct strand, but an* spnaid out over a with* an*a of the 
sac. Xot infriM|nently there are to 1h! sihmi ridg«‘s or eleva¬ 
tions within th(‘ lumen of the sue. that an* very prolKdtly 
incomplete attempts on the part of nature to alfect an ohlit- 
(>rntion. Tliesi* may Is* the causes of a snhsi'ipient strangula¬ 
tion, that are, therefore, entirely intrasacnlar, as op|Htsed to 
the usual extrasaccular causes of strangulation. I have de- 
MTibed two such iiustauces (II). Since then I have se<*u 
another ease. 

It is manife.st that in male patients tin* n*cognition of a 
congenital hernia is very easy, after the sac has lK*f‘n opened. 

The presence of the testis within the sac stamps it imme¬ 
diately as such. In the female, however, this diagnostic 
mark is absent. Nevertheless, it is just as im])ortaut to recoguizif (suigenital 
hernia? in the female sex ns in the male. 

In females the processus vaginalis is called the canal of Nnck, and as 
in the male this canal becomes obliterated and remains as a th[n cord ac¬ 
companying the round ligament. Failur«! of obliteration «)f tin! canal of Nnck 
may give rise to a congenital inguinal hernia. Its recognition and difTerentia- 
tion from an acquired hernia an? very difficult. I have found that tho only 
means of recognizing a congenital inpiinal hernia in the female is the in¬ 
timate adherence of the sac to the round ligament. 

Indeed this adhesion is so close that attempts to dissect it free usually 
result in a shredding of tho sac. If such a sac is traced upward, it will Is? 
found to be din*ctly continuous, on the mesial side, with the serosa (?ovnring the 
uterus. 

Treatment. —Tho treatment of a congenital ingtiinal hernia differs from 
the treatment of an accpiired one only in the manipulation of the sai?. 

The isolation of the sac may Is? exceedingly difficult, particularly in young 
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childTen, becatue of its exceeding thinness and the frequent spreading out of 
the structures of the cord over a large part of the sac. Great care is, there¬ 
fore, required; otherwise the sac is tom, making its complete isolation and 
ligation a difficult problem. After the sac has been isolated, it may be dealt 
.with in different ways. 

1. The sac is ligated at the internal inguinal ring, the rest is everted 
and sutured, as in the Winkelmann operation for hydrocele. When the pro¬ 
cedure is finished, the serosa lies everted, and is in contact with loose cellular 
tissue. 

2. The sac is ligated at the internal inguinal ring, cut off at the testicular 
end, and sutured there, so as to form a now tunica vaginalis. The inter¬ 
vening portion is extirpated. 

•'}. The sac is ligated at the internal inguinal ring, and is then dissecited 
away as far as its attachment to the testis. I prefer the last method. There is 
no advantage, as a large experience has demonstrated, in the 
constructing of a new tunica vaginalis. 

2. IIkrma into TiiK FiTNiriTT.An I’kockss 

Wo have seen that in “congenital hernia,” so-called, the 
vaginal process, formed during the descent of the testis, has 
not been shut off anywhere throughout its extent. l.ct us now 
assume that the vaginal process is shut off at its inferior 
extremity only, forming a normal tunica vaginalis; while 
the remainder of the canal remains patent. We arc then 
dealing with a “hernia into the funicular process” 
(Fig. 14). 

Hernia into the funicular process differs from an ordi¬ 
nary acquired scrotal hernia in that the lower cud of the sac 
and the tunica vaginalis are intimately adherent, while in an 
acquired scrotal hernia this part of the sac is free. In the 
hernia into the funicular pnx!es8, therefore, the tip of the sac 
must bo separated from the tunica vaginalis by sharp dissection; this occa¬ 
sionally results in opening up of the tunica vaginalis, an injury of no conse¬ 
quence whatever. 

For precision’s sake, it may be added that another difference be¬ 
tween a hernia into the funicular process and an acquired scrotal hernia 
exists in the fact that in a hernia into the funicular process the slender fibrous 
structure, the remains of the obliterated processus vaginalis, is want¬ 
ing. 

The treatment of a hernia into the funicular process, with the exception 
of the necessary sharp dissection of the inferior extremity of the sac from 
the tunica vaginalis, does not differ from that of an ordinary acquired inguinal 
hernia. 
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3. EnoTBtGo IlEsmA 



Let U8 now assume that, instead of the distal, the proximal end of the 
processus vaginalis has been shut oil, tlie remainder of tiie sao remaining 
unobliteratcd. If a heniin now occurs, it is evident that a 
portion of tlie peritoneum lining the general p«>ritoneul cavity 
will protrude into a winpletely shut off serosal sac. This 
variety of hernia has received the somewhat ambiguous name 
“encysted hernia” (Figs. I.**, 1(5). 

In operating upon such a cast', one is surprised, upitn in¬ 
cising the sae, to tind at first no hernial contents; indeed, not 
even a coinmunieatiuii with tho general perittmeal cavity is 
found. If this sae, is now extirpated (a somewhat diHieult 
matter at its uppt'r extremity), or if its jswteritjr wall is in¬ 
cised, we are again surprised to find another sac, which is the 
true sac of the hernia. 

This hernia differs from the ordinary acquired hernia, 
first, in the presi*ne«* of tlie ('xtra sa<’, in 
which the testis is omlteddtHl, and, seeond, 
in the difficulty of (extirpating tlie sue, esjMMually at its upper 
extremity, when? it is adhenmt to the distal extremity of the 
true hernial sue,. 

'J'his form of hernia is very rare, and is even more rarely 
diagnostieati'd hi>fore o|)eration. Its main interest lies in tho 
pmiliar di'velopment of the hernia. 

Treatment.—With the ex(?eption of tho peculiarity of tho 
2 dith'rent sacs, which may cause troiihle in their reeognition, 
and a slight difficulty in their isolation and extirpation, the 
treatment of an ouevsted hernia docs not differ fntm that of 
an ordinary aeijuired inguinal hernia. 
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4. Inpantii.k IIkk.via 


The tenn “infantile hernia” is another misnomer. Some 
authors deserilx? a hernia in which the iimldevelopment is 
practically identical with that of an eiu'ysted h(?rnia; bnt the 
hernial protrusion, instead of hccoming invaginated into tho 
preformed lower sac, descends hi'liind it; to this form they 
have applied the vague tenn “infantile hernia” (Fig. 17). 

T sec no necessity for this sulHlivision; there is no ma¬ 
terial difference between the two fonns of hernia. 

6. TIkknia Compucatki) with ITYimocEi.K 

Hydrocele as a complication of hernia is met with frequently, and in one 
form may be puzzling to the inexperienced, 
sc 
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When U 17 diut^ff portion of the peritoneum ia so diaeaaed as to exude 
aerum in exoeae of the normal, the resulting ciyrt is called a bydrocela It 
has been repeatedlj mentitmed that, in the normal descent of 
the testis, certain portions of the proeesstu vaginalis periionei 
become normally or abnormally shut off; any portion may 
thus come to harbor a hydrocele effusion. We may, therefore, 
hare the following varieties. 

Yarieties.—(a) The normal process. The processus 
vaginalis is shut oif at its abdominal and testicular ends, 
while the intervening portion becomes obliterated. There is 
left a shut-off portion of the peritoneum at the testicle. This, 
if filled with an excess of serum, forms a “hydrocele of the 
tunica vaginalis testis” (Fig. 18). 

(b) The proc^uB vaginalis fails to become shut off at 
either end, and remains, therefore, in open communication 
with the general peritoneal cavity. If a 
hernia forms it is called a “congenital in¬ 
guinal hernia”; if only an excess of serum is present, it is 
called a “hydrocele communicans.” This variety has also a 
number of subvarieties; their discussion, however, would lead 
us too far (Fig. 19). 

(c) The processus vaginalis becomes shut off at its upper 
end only, the lower end remains open, while the remainder is 
unobliterated. If a hernia now forms, it is called an “en¬ 
cysted hernia.” The condition associated with an excess of 
serum into such a sac has not received a distinctive name, 
being difBcult of differentiation from an ordinary hydrocele 
of the tunica vaginalis. Only at operation 
can this be determined, differentiation de¬ 
pending upon the fact that the extirpation of the sac of the 
hydrocele, at its upper extremity, can only be accomplished 
by sharp dissection (Fig. 20 ). 

(d) Finally the processus vaginalis may become shut off 
at both ends, while the intermediate portion is not obliterated, 
or is obliterated only in parts, so that either one large sac, or 
2 or more small saccules, persist. If an exudation takes place 
into these sacs, we have before ns a condition that has received 
the name of “hydrocele of the cord” (Fig. 21). 

Treatment.—^Any of these varieties may be encountered 
in an operation for inguinal hernia. Various methods of 
treatment have been proposed for them. At present 2 vie 
with each other for favor. 1. Incision and suture of the sac 
behind the cord or testis, so that the everted serosa lies in contact with loose 
ceUular tissue. 2 . Total extirpation. I am decidedly in favor of the second 
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openUbn, becanse it is no more difficult than the first, it consumes little or even 
less time, and finally it is radical. Numerous recurrences after the first type 
of operation have been reported, both by myself and others. 

6. HeBNU CoMPLlCATKI) BY ImPERFKCT DkSOENT OF THE 

TI'»IT1S 

Oblique inguinal hernia is, in a (.vrtain percentage of the 
cases, accompanied by an imperfect descent of the testis; 
conversely an imperfect descent of tlio testis is nearly always 
accompanied or complicated by a hernia. Inasmuch as this 
is a rather common condition, the matter will be treated at 
some length. 

The etiolod^ of this condition is not established. There 
are many theories, bnt none is satisfactory. Our lack of defi¬ 
nite knowledge is easily understood when we consider that 
there is not even a correct explanation of the normal descent of the testis. Of 
greater moment is a correct knowledge of the anatomy of the imperfectly de¬ 
scended testis. 

Aaatomioal Tarieties.—There arc a number of varieties of the imperfectly 
descended testis, and the anatomy of the parts varies accordingly. 

A. MON DESCKNDGD TESTIS.— It is important to remember that the pri¬ 
mary genital anlago of the testis is placed in close proximity to the primitive 
kidney. Before reaching its ultimate resting place in the bottom of the 
scrotum the testis must pass along the posterior abdominal parietos, throu{^ 
the inguinal canal and upper part of the scrotum. The testis may be ar¬ 
rested in any part of its course, and, in consequence, the following anomalies 
may be met with: 

1. The Abdominal Non-desckndko Testis. —^Tbo testis is arrested 
proximally to the internal inguinal ring. 

2. The Inouinal Non-descemdku Testis. —^The testis is arrested in the 
inguinal canal. 

8. The Pubic Non-oescenukd Testis. —The testis is arrested just be¬ 
yond the external inguinal ring, i. e. in front of the pubio bone. 

4. The IJpfbb Sobotal Non-debcehdeo Testis. —^The testis is arrested 
in the upper part of the scrotum. 

B. MAliDEBCENDED TESTIS. —This variety differs from the preceding in 
the important fact that the testis is not arrest^ anywhere in its coursa The 
organ is extruded through the external inguinal ring like a normal testis; at 
this point, however, it fails to take its proper course into the scrotum, and is 
defieoted into other directions. When this occurs, we may have the following 
^jrpes: 

1. Thb Ihouiho-supebficial Maldescended Testis. —^The testis, after 
its extrusion from the external inguinal ring, is deflected upward and outward 
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and lies upon the apoaeurosia of the external oblique muscle, between it and 
the deep layer of the superficial fascia. 

2. The Crdrai. oh Obubo-scbotai, Mat.D£scent of the Testis.—T he 
testis lies in the upper part of Scarpa’s triangle, or more frequently in the 
angle formed by the thigh and scrotum. 

3. The pKitiNKAi. Mai.okmcenukd Tehtim. —'The testis, after its ex¬ 
trusion from the inguinal canal, migrates Jnto the perineum. 

4. Tbanspohition of tiik Testis.—I n this exceedingly rare condition, 
the testis of one side inigrutes intrapcritoncally, and is extruded, through 
the opposite inguinal canal, into the op{msito scrotal half. While this in 
effect is also a nnildcsccnt, it is not so in the strictest sense. Berg (7) and 
Halsted (22) each reiMirt one case of this anomaly. One further case is men¬ 
tioned, without any reference, in the “Ilandhuch fiir (’himrgic.” 1 was for¬ 
tunate in having been able to observe the case of Dr. Berg. 

Anatomy of the Hon-descended Testis. —The following description is based 
upon an extended ex])crieneo in a large series of cases (.\ro8chcowitE, 49). 

1. THM BODY OF TIIK TKSTIS.- 1’ho Iwd.v of the testis is usually small; 
at most, from •/;$ to Yu the normal sl/.c. The organ is distinctly softer than 
normal. On cnmiircssion the testicle still im]>urts the subjective sensation 
known as “testicular feeling.” The determination of this feeling is important 
in the diagnosis of the position of the testis, particularly when the anomaly 
is accompanied by a largo omental hernia. In a great majority of cases the 
testis has a distinct mesentery, allowing considerable mobility, particularly in 
a lateral direction. 

2. TUB BP1DIDYMI8, as a rule, is well developed, but is not infrequently 
separated from the body of the testis. 

3. THE VAS DKFKltldNS. —'I'ho vas deferens is always of ample length. 
The greatest emphasis must bo laid ui>nn this point, because of its important 
bearing upon the operative treatment. In fact, in many instances the vas 
deferens is unnsnally long, and may extend to the bottom of the scrotum in 
the form of a loop, even though the testis and epididymis are retained within 
the abdomen. 

In rcfmnl to this point, emphatic exeoptioii should Ih> taken to a much (luoted state¬ 
ment of Katzcnstciii (30), who says that most oi>crationa for cryptorchismus are fail¬ 
ures, heenuso tho very clastic and short vas deferens retracts the testis after it has been 
anchored in the scrotum. Ifu attempts to prove his contention by attaching weights 
to equal lengths of siiermatic vessels and vas deferens, isolated from the same sper¬ 
matic cord. No one doubts that this experiment will prove tho greatest elasticity and 
resistance of the vas; but it is utterly fullacious to deduce from this experiment that 
the vas deferens is too short in iion-desccudcd testes, or that it is the cause of failures 
after operations for their relief. 

4. THE PBOCESSU8 VAOTNALia — Tho proccssus vaginalis, as a rule, is in 
open communication with tho general peritoneal cavity, forming a sac, which 
may lead to a so-called “congenital inguinal homia.” I have heard of only 
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one case in which there was an undescendcd testis with a perfect tunica vaginalis 
and no accompanying hernia. 

In approximately half of the cases, particularly in those accompanied by 
large hemiie, the vaginal process extends to the bottom of the scrotum. Em* 
phasis is laid upon the point that in about lialf t)f the cnsi's the vaginal process 
does not extend to tho bottom of the scrotnin. There is a divergence of views 
between tho embryologist and the surgeon in regard to this observation. Tlio 
embryologist alleges that the testis is always prcccdini in its desetmt by an 
outgrowth or prolongation of the iM>ritoncnni into the scrotum. Were this 
true, wo should liavo no ditliculty in ilcintnistrating tho prolongation in every 
case of nudcsccndcd testis. As u mutter of fact, we fail to find this prolonga* 
tion except in cases that arc ucconipuni(><l by a stTotuI hernia of considerable 
size. It is very probable that in tlicst; cast's tbt' prolt>ngution is pnsbctl to tho 
bottom of the scrotiini by the advancing hernia, and was not a prci'xisting 
entity. 

Much stress has Is'cn laid by some surgeons upon the vaginal process as 
an obstacle tt> the bringing down of the tt'stis at npcrutit)n. I licliovo this 
view to be erroneous, fur the ftillowing reasons: 

1. It does not take into eoiisidcrntioii tb<> ditTcrent leitRtbs of tho snc. 2. Tho 
testis is in n*idit,y a rctro|M>ritoiical oraaii, and its motility cannot, therefore, Iw 
affeet<>d by soinctbini; uutHide of it. 3. Kvcii when the neck of the snc is frond and 
liaated, tlie testis is no nearer to the liottoin of the siTotiiin than la'fore. A. A giractical 
and iin]iortnnt n'nsoii is that at operations the su«t dia's not cause the slighti'st difficulty 
ill mobilizing the ti'stis. 

The peritoneum forming the vaginal prwesa, even when accompanied by 
old and large lierniie, is exciHslingly thin and delicate, rtspiiring cautions dis* 
section for its isolation. 

6. TUK si'KUMATiu COKIX- The s|M*nmitic Mini is not gathered into a 
normal cord-like structure, but is spnmd out fun-slnipc over a considcrablo 
area. The vas deferens, as n rule, lies soinewlint apart from tho other com¬ 
ponents of the cord. The spreading out of the structures and the thinness of 
the serous membrane make the dissection and isolation of tho sac a stop of 
unusual delicacy. 

6. THE SPERMATIC VESSELS. -Tho spermatic vessels are poorly de¬ 
veloped. Roth tho veins and the spennatic artery possess a caliber smaller than 
normal. When the spermatic artt;ry is cut, the bleeding is slight or, at all 
events, less than normal. It is iMissible that the small size and softness of 
the testis are due to this hypoplasia of the blood-vessels. 

We now come to one of the most important observations in regard to the 
anatomy of the non-desccndiHl testis. It is this: The spemiatio vessels ore 
deficient in length, apparently to tho extent of the distamsi bctwism the testis 
and the bottom of the scrotum. Whether this shortness is dtio to a congenital 
hypoplasia, it is impossible to state with certainty; it would also carry me into 
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'the rettimi of fpeooktion, were I to decide offhand the question whether the 
npn*de8eent of the testis is due tb the shortness of the Tessels, or whether the 
diortnte of the vessels is caused by the non-descent of the testis. Arguing 
by analogy, similar anomalies have been noted in malpositions of other or¬ 
gans, e. g. malpositions of the kidney; and while I have no absolute proof, I 
am inclined, for want of a better theory, to assume that the non-descent is 
in a gmt measure due to the shortness of the spermatic vessels. 

It is self-imderstood that in this place only undeseended testis is referred 
to; for in the maldescended organ the blood-vessels are of sufficient size and 
length. 

7. THE BOBOTUM.—The scrotum varies in size; this variation, I have 
found, depends upon the presence or absence of a hernia. If a Hernia is 
present, the scrotum is large, its size depending upon the size of the hernia. 
Some writers lay considerable stress upon the non-development of the scrotum, 
both as a cause of the non-descent of the testis and as a cause of the inability 
to anchor the testis properly. Both of those assumptions, however, are erro¬ 
neous; first, because the scrotum accommodates itself readily to any size, 
whether to that of a hernia or to that of one or both testes; and, second, be¬ 
cause the embiyological development of the scrotum is independent of that of 
the testes. 

Anatomy of the Maldesoonded Testis. —The anatomy of the maldescended 
testis differs both from the testis normally situated within the scrotum, and 
from the non-descended testis in that it is normal in every respect; i. e. the 
testis is of normal size and the vessels are also of nonnal size and length. The 
fact that the maldescended testis is nearly always accompanied by a hernia 
produces a condition similar to a so-called “congenital” hernia. As both the 
vessels and vas deferens are of ample length, there is no difficulty in trans¬ 
planting the testis into the scrotum. 

The regional anatomy of the maldescended testis depends upon the variety 
dealt with. Its detailed description is beyond the scope of this article. 

Indloatiens and Bsasons for Operating upon Undeseended and Kaldeicended 
Testes. —1 . Every undeseended testis is accompanied by a hernia, either actual 
or potentiaL Furthermore, the application of trusses is either impossible or 
painful to these hemio!. The use of a forked truss has not proved serviceable in 
my hands. 

2. The undeseended testis is more subject to trauma than the normally 
situated testis. 

8. It is important to remember that the testis possesses 2 physiological 
functions: (a), elaboration of spermatozoa, (b) the maintenance of sex char¬ 
acteristics. The burden of belief seems to be that in an undeseended testis 
the spermatogenetio function is either totally absent or reduced to a mini¬ 
mum. This has been ably proven by Haines, who showed, in a convincing 
study, that in pigs in which undeseended testes are very common, the sperma- 
togenetic cells are absent On the other hand, he riiowed that the interstitial 
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ud Sertoli cells, which he believes beer important relations to the niaintenanoQ 
of sex characteristics, are preserved and are enormously increased in number. 
The preservation of the second function is, therefore, a paramount indica¬ 
tion for a conservative operation for an undescend^ testis, especially in 
the young. 

4. It is all^i^ by many that tho replacement of the testis within the 
scrotum restores its spcrmatt^rnnctic function; but this is still a mooted ques¬ 
tion. While this belief does not appear to Iks very probable even tho possibility 
of restoring this function is a strong argument in favor of operative replace¬ 
ment. 

5. Tho not infreiiucutly obsorved dovolopmont of malignant tumors in 
non-desconded testes should also be considered as an indication for operation. 

6. An undesceuded testis is peculiarly liable to certain accidents that 
frequently threaten or destroy its viability. Reference is here made par¬ 
ticularly to torsion of the spermatic cord. De Quervain (It) describes a 
peculiar accident in iindescondcd testes, in which either the body of the 
testis or its cord becomes strangulated by the pillars of the external inguinal 
ring. 

7. Extension of a gonorrhea to a scrotal testis or its metastatic in¬ 
volvement in mumps is sufficiently distressing, but these conditions in an 
undcsccndcd testis arc very grave and may even mciiaco tlie patient’s life. 

8. A minor reason, and yet not a negligible one, is the psychic depression 
under which adults suffer when only one, or, worse still, neither testis has 
reached tlie scrotum. 

9. In maldcscendcd testis sufficient indications for operation are the 
presence of the congenital hernia that accompanies the malposition, and the 
liability to tho various accidents, trauma, etc., that have been described in 
connection with tho non-descended testis. 

Treatment.—A patient with an uiidesccnded testis is to bo regarded as 
cured only if the testis remains pennancntly in tho bottom of tho scrotum, and 
if the accompanying hernia is cured. I have seen cases of so-called “cure” 
of an undescended testis, where tho testicle was high up in the scrotum and 
sometimes even in front of the pubis. To call such cases “cures” is in my 
view an evidence of a deplorable degree of complacency. 

I have successively tried nearly all methods of treatment that have been 
recommended. I will also show why these methods have largely been failures 
in my bands, and why I have finally settled upon the Sevan operation as 
most satisfactory of all. 

1. LAMOENBBCK'S HlfiTHOD.— One of the first methods of treatment for 
undescended tratis was that advocated by Langenbeck. This consisted in mas¬ 
sage, manipulations, and the application of a forked truss, to prevent the 
testis from slipping back. 1 have tried this method faithfully in a number of 
cases where, for justifiable reasons, operation could not be recommended, but 
have seen no benefit. The truss causes diKomfort and fails tQ retail) the 
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faornia satisfactorilji The method is, therefore, not curative, either to the 
non-descended testis or to the accompanying hernia. 

2. OBCHIDECTOMY. —The objections to orchidcctomy are obvious. 

3. BBPLACEjlKNT OF THE TESTIS WITHIN THE ABDOMEN.— Replace¬ 
ment of the testis within the abdomen, with closure of the internal inguinal 
ring, has been recommended. The hernia is cured, it is true, but the opera¬ 
tion does not obviate tlie other dangers associated with a non-descended testis; 
moreover, it is certainly not cosmetic. 

4. LENaTIIBNlNO TUB VA8 DKKERENS.— On tlio theory that the malde- 
scent was dno to a shortness of the vas deferens, 1 attempted, in one case, to 
longtlien the vas by unraveling it from the epididymis. The result was a 
complete failure. The theory was based on the misconception that the vas 
deferens was too short. 

6. SCllt^LLER’S OPERATION. —Early in the study of the pathology of un- 
descended testis the presence of tho open tunica vaginalis was regarded as a 
cause of non-descent Tho alwlition of this peritoneal prolongation was, there¬ 
fore, considered imperative. As advised by Schiiller, this was done by dividing 
tho tunica at tho internal inguinal ring, foritiing u new tunica vaginalis from 
tho distal part and uiuthoring tho testis to the bottom of the scrotum by 
sutures. This operation has in the writer’s hands siiccccdod in a small num¬ 
ber of cases; but only in those where the testis is ali'cady very close to the 
scrotum; in other words, in milder degrees of tho affection. In more ag¬ 
gravated cases, however, when oven tho slightest tension upon tho cord must 
be exerted, one of 2 accidents happens: cither the testis tears loose from its 
anchorage in the scrotum and retracts to its original position, or, if the an¬ 
chorage holds, the scrotum gives way and is invaginated and pulled up by 
tho retracting testis. 

In order to obviate this, tho method has undergone numerous modifications. 

(a) Tho fascial structures of tho cord were sutured to the pillars of tho 
external inguinal ring (Dowd, Kochcr). 

(b) Tho septum scroti was incised, and the undescended testis was sutured 
to its follow of tho opposite side. 

(c) Tho testis was anchored to tho bottom of the scrotum by sutures 
passed through tho latter and tied over an external pledget of gauze. 

(d) Lanz’s operation (37). Sutures wore passed through the testis; these 
sutures were then passed through tho scrotum, left long, and fastened to a 
wire cage, to tho tliigh, or, even to the big toe; the principle being that tho 
continuous traction would so lengthen tho cord that, upon removal of tho 
suMires, tho testis would stay within tlie scrotum. Ingenious as this idea 
appears, I have seen 2 recurrences after this operation. 

(e) A small incision is made in tho bottom of the scrotum, throu^i which 
the testis is extruded; tho incision is closed snugly, leaving the testis out¬ 
side, tho idea being to leave it there until adhesions have formed, whereupon 
the incision is reopened and the testis replaced. Tho objections to this method 
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are: first, the dan^rs of infection; second, tlto uncertainty of a good, or, 
better said, die certainty of a bad result. 

. (f) Starr (B2) fastens the testis to a wire splint, which is fixed at one 
end to the pubic bone and at the other end the scrulnin. 

(g) Keetley-Torck This operation ia divided into many steps, con¬ 

sisting in a great incasnrc of very delicate nianipulations and eoniplicated 
sutures. A detailed description of the o{)crutioii is not necessary, but essen¬ 
tially it consists of tlie following steps: The ti'stis is liln'ratinl and the hernia 
corrected. An incision is then made in the bottom of the scrotum, thniu^i 
which the testis is extruded. At a properly sclectetl ]tlaee, an incision is 
then made upon the thigh, down to the fascia; the testis is fastened ttt this 
structure, and die 2 flaps of the scrotal incision are sutured t^i the 2 flaps of 
the incision upon the thigh. Thu princijilo of the ojicrution consists in tho 
belief that tho long-continued fixation of the testis to the thigh lengthens the 
cord. At a second operation, from months to a year later, tho scrotum and 
testis are liberated from the thigh, and the testis is replaced within tho scrotum. 

Excluding tho technical diflieultics, which are iniiiimixed by the originators 
of the operation, tho operation posst‘ssi>s a numl)er of ohjivtions. Tho post¬ 
operative course is not a very pleasant one for the jiatients; they object to tho 
continuous drugging n|)on tlic t<>stis, and after the wounds have healed their 
gait is worse than awkward. 'I'hey are troubled for a long time hy a dis¬ 
agreeable ecxcinu, csjHX'ially in hot weather, due to the o]i|sis(>d skin surfaces. 
The danger of infi!ction is not small, and, finally, tho ncixissity of iMirforming 
2 operations is not to Iw regarded lightly. 

a. BUCK'S NEUKTIK OPKKATIOX (fi) at Is-st can hold the testis only out¬ 
side of the cxtenial inguinal ring, and, therefore, cannot bo cousidored cura¬ 
tive. 

7. KlRSCHNKU’H OI’KBATION (:tL’).- This is a very roc'cnt addition to tho 
many operative prncedurt's. A sort of a iK'll-shuped nveptaclc is made for tho 
testicle from a piece of the fascia lata of the patient (autoplastic), which is 
passed through a subcutancHins tunnel and is fastened to tho superficial perineal 
fascia. 

8. BEVAN’8 OPKHATION (K). After reading Hovaii’s original rcp<»rt, I was 
inclined to bo sceptical, believing that the division of such important parts 
of the spermatic cord must surely result in gangrene of the testis. Bovan’s 
report, however, was so reassuring that I determined to give tho operation 
a trial. Since then I have never had occasion to regret my division. 

The rationale upon which Hevau’s operation for tindcscimdcd testis is 
baaed will bo discussed in a suhsc<iucnt section. Tho operation in detail, as 
I perform it, is as follows: 

1. The cutaneous incision is like that for the radical cure of inguinal 
hernia. 

2. The aponeurosis of tho external oblique is split in tho direction of 
its fibers. Retraction of the lower flap exposes Ponpart’s ligament. 
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S. The bemial-Bac is bow isolated and freed from tbe spennatio eord. 
This step requires caution, because the sac is very thin, and the cord is spread 
out, fan-sha^, over the sac. It is advisable to begin the isolation of tbe 
sao at the neck. When this isolation is completed, the peritoneal cavity is 
closed, either by trans&don and ligation or by a purse-string suturei It is 
needless to add that, when the testis is intraperitonoal, it is essential first to 
open the sac and extract the testicle from the abdomen. I have never seen 
tbe occasionally described adhesions between the testis and the peritoneum, due, 
as some authors claim, to a fetal peritonitis, and which are supposed to prevent 
the descent of the organ. 

Tbe distal part of the sao can be dealt with in 3 different ways: (a) It 
may be cut off close to its attachment to the testis; (b) it may be cut off at. 
some distance from the testis and a new tunica vaginalis constructed; (o) it 
may be everted and sutured, as in the Winkelmann operation for hydrocele. 
I have used all 3 methods, and while I have obtained equally good results with 
all, I prefer tbe first method because it saves time. 

In isolating the sao there is one very important point to be observed. The libera¬ 
tion of the vas deferens from the sao must be carried out with exceeding care. The 
vas deferens should never be handled roughly, and should certainly never be pinched 
with forceps. The ultimate viability of the testis depends, as will be shown later, 
upon the small artery of the vas, a branch of one of the veeicala, and if this is injured 
or becomes thrombosed, there is a grave danger of subsequent necrosis of the testicle. 

4. If the parts are now examined, there are seen the vas deferens, its 
vessels, and the spermatic vessels diverging as they enter the inguinal ring; 
the former going downward and inward, toward the bladder, the latter almost 
directly upward and slightly inward. 

The cord is now gauged as to whether or not it will permit transplantation. 
In minor degrees of non-descent transplantation may bo possible. If it is 
impossible to bring down the testis, traction upon the cord will readily show 
that the vessels and not the vas deferens become taut. 

In some instances, freeing the vessels of all extrinsic fascial structures, by 
teasing and occasional snips with the scissors, will enable one to bring the 
teetiolo down. 

In very many, if not most cases of high inguinal or abdominal retention, not even 
this step suffices, and a still more radical step becomes necessary in order to permit of 
the transplantation of the testis into the scrotum without tension. The vas deferens 
is carefully held out of the way of injury, and the renuinder of the component parte 
of the cord, i. e., the spermatic artery and veins, is completely divided between 8 liga- 
tureSi and the intervening piece resected. The moment this has been accomplished, the 
tes^ can be brought down with ease. 

If there is still not sufiicient leeway, or the vas is still taut when the testis 
is brought down to the level of the bottom of the scrotum, I recommend tbe 
following additional maneuver. 
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Ths teMki with its tss and ^ididymia, ia held up to the IJ^t; in moat oases* it 
will be se» that the vas deferens makes a bng loop, extending in some oaaes eren 
begrond the testis, and ia connected to the epididymis only by a little loose cellular tis¬ 
sue. This loose cellular tissue is then cautiously divided with a pair of scissors, 
thereby unfolding the loop, and thus doubling the length of still available vas. It is 
true that the testis thus transplanted will be in a somewhat inverted position; but 
this circumstance is of no consequence. When this procedure is carried out, there is 
not the slightest difficulty in transplanting the testis, even beyond the desired posi¬ 
tion. It is unnecessary to add that during these manipulations the testis is protected 
from exposure by covering it with a hot compress. 

5. The corresponding half of tho scrotum is now stretched with the 
finger or dressing forceps for the accommodation of tlie testis. There is never 
any trouble with this step, no matter how small or bow shrunken the scrotum 
may appear to be. Into the pocket thus formed tho testicle is placed without 
any anchorage, and, in order to prevent any luxation, tho neck of tho scrotum 
is closed by an interrupted or cinuilnr suture. 

6. The radical cure fur the hernia is now proceeded with. I perform 
the Andrews operation without any transplantation of tho vas. If the vas is 
transplanted, there occurs a certain amount of shortening, which it is prefera¬ 
ble to avoid. In some instances I have performed the Fowler operation, in 
which the deep epigastric vessels are divided and the cord is transplanted 
downward and inward, thereby diminishing the arc of tho spermatic cord. In 
one instance I attempted to gain length by liberating the deep epigastric vessels 
and slipping the testis behind these vessels before transplanting the organ 
into Uie scrotum. This proved to bo an unnecessary and bothersome refine¬ 
ment. 

The treatment of the accidental complications of a non-dcscondod tmtis, 
such, for instance, as a twisting of the pedicle, depends upon the degree of 
viability of the organ. If the organ is deemed viable, it is untwisted, and 
transplantation may bo proceeded with. If not viable, tho testis ia extirpated. 

The treatment of maldcsceuded testis depends upon the locality to which it 
had been misplaced. The cord is always of sufficient length to permit of 
transplantation after it has been properly exposed. Additional incisions are 
but rarely necessary; proper retraction will usually permit sufficient ex¬ 
posure. 

PosTOPXBATiVE CoDBBR. —On the second or tiiird day after operation, not 
infrequently more or less exudation oocurs around the testis; the scrotum 
becomes greatly swollen and, ocwasionally, ecchymotic. Whether this is due to 
infarction or thrombosis, or to a diminished return of blood, cannot be definitely 
stated, inasmuch as I have never had occasion to reH>pen the wound. Under 
the application qf a hot-water bag this exudation, however, quickly becomes 
absorbed. It therefore need occasion no alarm. 

In other respects the postoperative emtrse is that of a simple uncomplicated 
hernia. 

Ratiohale or Sevan’s Opebation. —Sevan based his operation upon a 
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dow study of the blood supply of the testis, and upon the important disoore^ 
■ that the inability to bring the testis down into the scrotum is due to the shoi^ 
ness of the vessels of the cord. 

For a long time it was assumed (Mililet, 40) that the spermatic artery 
is a terminal artery, and that it is the sole arterial supply of the testis. The 
more recent investigations of Griffiths (20) and Hill (25) have shown that 
this is an error, that the testis has an additional and, for our purposes, a very 
important blood supply, namely, the artery of the vos deferens, usually a 
branch of one of the vesical arteries. 

In order to prove this satisfactorily from a physiological point of view, 
in 1910 I performed the following series of experiments on dogs. The sper¬ 
matic vessels were divided and the testicles left in situ; the testicles were later 
removed at periods varying from 4 days to .3 weeks after operation. Dogs 
have an open tunica vaginalis, and it is very difficult, on account of the prox¬ 
imity of the rectum and urethra, to do the operation without incurring in¬ 
fection. The testes wore examined histologically; and in no instance did 
actual gangrene (xxmr. Microscopically some of the testes, especially those 
examined early, showed some necrosis in tho interior of the testis; but around 
the periphery tho alveoli were well preserved. It is possible that the testes 
were removed too soon after operation, not permitting sufficient time for re¬ 
generation to occur. 

Willie those experiments are, tliereforo, not entirely conclusive in affording 
a proof of perfect preservation of the testicular tissue after ligation of the 
spermatic vessels, they do prove the important point that the testis does not of 
necessity become gangrenous. Another fact that must be kept in mind is that 
in dogs we are dealing with a normal, well-developed and large testis, while 
in the undcscended human testis wo are dealing with a small undeveloped 
organ. It is, therefore, justifiable to assume, with slight reserve, that the 
artery of tho vas deferens, oven if not sufficient to supply the highly differen¬ 
tiated and abundant tissue of the normal testis, may still be amply sufficient 
for an undcscended testis. After all, when we consider that undescended 
testes, as shown by Haines, are in all probability non-spormatogenetic, the 
problem whether tho alveoli of tho testis are destroyed or not is a matter of 
small moment 

If further proof were wanting, the results of the Sevan operation speak for them- 
selves. In no case in my experience did necrosis of the testicle occur, and the preser¬ 
vation of erectile power is, to a certain extent proved by maintenance of perfect 
polenUa coeundi in one'adult case of bilateral undescended testis, upon which I have 
operated. 

Results. —In cases in which the testis can be transplanted without com¬ 
plete division of the spermatic vessels the results are ideal. 

In the worst cases, i. e. those in which the spermatic cord require division, 
the primary results leave nothing to be desired. The hernia certainly i.i 
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eared; and in my experience gangrene of the testis did not occur in a single 
ease. In a few cases, after the elapse of 3 or 3 years, there is noted a marked 
diminution in the size of the transplanted testis, which has become even 
smaller than it originally was. Whether the Sertoli cells and interstitial cells 
are preserved in such a testis remains a problem, inasmuch as I have never 
had the opportunity to remove one. 

Despite this drawback, the advantages of the operation are, nevertheless, 
great 

7. Intkkstitiai. IIkknia. 

An interstitial hernia, bnmdly sjMMiking, is one that in its development 
does not follow the course of the s|H'rmatic «ird into the scrotum, but spreads 
out in the interstices or planes of the alnlominal wall itself. 

There are several such planes into which a hernia may l»ocoino deflected. 

1. Between the aponeurosis of the externa! oblitpio and subcutaneous fat 

2. Between the aponeurosis <»f the external ohli<pio and the internal 
oblique. 

3. Between the internal ohliipie and transversulis miiseios. 

4. Between the transversaiis nius<‘le and transversalis fascia. 

6. Between the transversalis fascia and |M!rit)noiim. 

Many of these hernia’ are coni]ilicate<l by other anomalies in this region. 
A very frequent complication, for instance, is an iindeacondcd testis. Upon 
these findings the theory has iHicn proponnded that the iindcsiamdnd testis 
is the cause of this iihnonnal hernia. While this theory may apply to many 
cases, it is not true for all; first, Is’caiise in a certain number wo find no ab¬ 
normality of the testis; and, sc’cond, Isi’aiisc I myself and others have seen 
caonn of this abnormality in the female sex. Others (Schmidt and Ehler, .'»9) 
have propounded the theory that the iici’ulinr location of the hernia is duo to 
an internal inguinal ring congimitally iiiisplnwsd in an upward and outward 
direction. This theory they attempt to fortify by measuring the distance 
between the internal inguinal ring and the umbilicus and comparing it with 
the opposite side. I believe this theory untenable for the following reasons: 
first, the difficulty of making the correct measurements is almost insur¬ 
mountable; second, the assumption that the displacement of the internal in¬ 
guinal ring is congenital is difficult to explain. On the other hand, the dis¬ 
placement is easily explained on the theory that it is acquired. That the 
internal inguinal ring can lie disjilaced by a scrotal hernia is a well-known fact; 
in very large hemise, for instance, the external and internal inguinal rings 
are opposite each other. In interstitial homiie the dra;g;ing is in an upward 
direction; it is not surprising, therefore, that the internal inguinal ring is dis¬ 
placed upward and outward. 

Goebel (18) gives an excellent resumfi of the subject, to which those in¬ 
terested are referred. 

In order to save repetition, it is well to mention here that many of these 
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bernis are complicated by an ordinaiy oblique inguinal bemia that com- 
municatca, at tbe neck of tbe sac, with tbe interstitial hernia. We may dif* 
ferentiato, therefore, a “monolocular interstitial hernia” and a “bilocular 
interstitial hernia.” 

In most cases of bilocular interstitial hernia the 2 sacs communicate with 
each other at their necks, the communication, therefore, lying most frequently 
at the region of the internal inguinal ring, llowcver, cases have been described 
in which the mouths of the 2 sacs wore widely separated from each other. It 

is questionable whctlier these should 
be included within this category, ft 
is preferable to classify them with 
the group of internal hernia!, more 
especially as they are most liable to 
bo met with in the properitoneal 
form of interstitial hernia. 

Some of the varieties of intersti¬ 
tial hernia arc very difficult of rec¬ 
ognition and are frequently recog¬ 
nized only when operated upon for 
an intestinal obstruction. 

A hernia, instead of following- 
the course of the spermatic cord into 
the scrotum, may spread out into 
any one of the spaces previously enu¬ 
merated. Strictly speaking we may, therefore, have 5 varieties of interstitial 
hernia. Clinically, however, we differentiate only the following 3 varieties. 

(a) Inguinosnperiicial hernia (Kiister). 

(b) Interparietal hernia. 

(c) Properitoneal hernia (Kronlein). 

(a) IngninoBupeifleial Hernia (Kttstor). —This variety was first ably 
described by Kiister (36), and is, therefore, known ns Kiiater’s hernia. 

In this variety the hcniia passes through the internal inguinal ring, through 
the inguinal canal, and through the external inguinal ring; but at this point, 
instead of following the course of the spermatic cord, it is deflected upward 
and outward, so as to lie upon the aponeurosis of the external oblique (Fig. 
22). While this is the most frequent deflection, cases have been described in 
which the hernia was deflected inward and even downward and outward 
upon the thigh. Ingninosuperficial hernia is very frequently accompanied 
by an undescended testis. It is furthermore the most frequent form of an 
interstitial hernia. When my paper upon this subject was published (42), 
only 17 cases had been recorded; since then both Coley and myself have seen 
this variety of hernia so frequently that it unquestionably occurs more often 
than the earlier statistics would lead us to infer. 

An excellent idea of such a hernia can be obtained by picturing an oblique 



Tta , S 3 .—DiAORAiniATtc Cbobs-ssction or an 
iNomNOBDpBHriciAb Hehmia, Lxino on Top 
or THB Aponbusosis or the External Ob- 
UQDE. 1, 8ldn; 2, mporSciol faacis; 3, eitemal 
obliquo; 4, iDteroal obliquemiuole; S, transvor- 
mlis musole; 6, traiuvenBlie faeoiB; 7, perito- 
oaum; 8, aao of inguinoniperfioUl hernia. 



STTBVATITETTKS OF IXOFIXAL HERNIA 


63 


inguinal hernia dislocated subcutaneously at the external inguinal ring, out ox 
the scrotum, upward and outward. Indeed some authors allege that this is 


the actual pathogenesis of this form of 
hernia. 

8UBOICAL ANATOMY.— Excluding 
the less important structures, such as 
the intercolumnar, cremasteric and in- 
fundibuliform fasciie, tliis hernia would, 
therefore, have the following coverings. 

1. Skin, subcutaneous fnt, and su¬ 
perficial fascia. 

2. Peritoneum. 

Behind the hernia we would have 

1. Peritoneum again. 

2. Aponeurosis of the e x t e r n a 1 
oblique. 

3. The remaining structures of the 
abdominal wall. 



Fio. 23.— DiAaiuMMATic CRniHeaKOTiaN or an 
Intebpahiktal Hbrnia, Locate!* Between 

TBE ApONEUKIHIIH OF THE KXTEHNAL tUl- 
UOUK AND THE InTEUNAI. ObUUUE. 1, 
8Vin; 2, inipprflrini fanriu; 3, extcmiU obliiiuc; 
4, internal oldiquti; S, IranHVPraalM rouada; 
6, tranavermtiH fnwiu; 7, peritoneum; S, aao 
of interiMirictal heriiin. 


Tho external inguinal ring is pulled upward and outward by tbo hernia, 
so that it lies directly opposite the internal inguinal ring. 

The only interesting feature of these hemiu! is tlicir diagnosis, both lioforo 
and dtiring operation. The operation is the same os for an ordinary oblique 
inguinal hernia; the only step that is different is tho netHissnry isolation of 
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tbeIhtbbhai-ObuqobamdTbanbvbrhalih the TEAwavEBEAua Mubcub and the 

Mdecus. 1, Bldn; 2, superficial fuacia; TRANSTERBALia Fascia. 1, Bkin; 2, auper- 

3, external oblique; 4, internal oWique; 5, Scial fascia; 3, exteniul oblique; 4, internal 

transveraalia muscle; 6, tmnaveraalia fascia; oMlquo; 6, tranavcrHslia muscle; 6, trnna- 

7, peritoneum; 8, aao of interparietal voraalla fascia; 7, peritoneum; 8, sac of 

hernia. interparietal hernia. 


the sac from the anterior surface of the aponeurosis of the external oblique 
before the latter structure can bo incised. If an undcsccndcd testis is present, 
it is' treated in the manner already described. 

(b) Lttnparietal Eeniia.—An interparietal hernia, in tho narrow sense, 
is one that is deflected upward and outward between ono or another of tho 
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fuoitl or mnMolar planes of the abdomen, after its escape from the internal 
inguinal ring. 

The coverings and relations of such a hernia, thwefore^ vary according to 
the particular planes between which the hernia lies. The rarest form is that 

between the internal oblique and trans* 
versalis muscles; the most frequent is 
that between the aponeurosis of the ex¬ 
ternal oblique and internal oblique mus¬ 
cles (Figs. 23, 24, 25). 

The treatment also depends upon the 
variety; in the most frequent form, that 
which spreads out between the aponeu¬ 
rosis of the external oblique and internal 
oblique muscles, the aponeurosis may re¬ 
quire a more liberal division than in the 
ordinary inguinal hernia. In the other 
interstitial forms, the internal oblique 
and transversalis muscle, or both, may 
require division, if proper retraction does not give sufficient exposure. 

(e) Froperitoneal Hernia.—This variety of hernia was first described 
by Kronlein (34). In this form the hernia need not necessarily pass through 
the internal inguinal ring, unless the 
sac is bilocular. Instead of passing 
out through the internal inguinal ring, 
the hernia spreads out between the 
parietal peritoneum and transversalis 
fascia. It may, therefore, spread in 
any direction, upward, downward, 
outward, or toward the median line. 

I have seen 2 cases, both of which were 
directed downward into the pelvis, 
raising up the parietal peritoneum 
from the lateral pelvic wall (Figs. 26, 

27, 28). 

A description of the complicated 
surgical anatomy of this form of her¬ 
nia would require more space than is 
at my command, but a sufficiently 
comprehensive pictiire may be ob¬ 
tained from the following description. 

Let us imagine tliat the sac and contents of an ordinary scrotal inguinal 
hernia have bmn pushed back through tho external inguinal ring; through 
the entire inguinal canal, and through the internal inguinal ring, into the 
abdomen, until the fundus of the sac is just beyond the internal inguinal 



Fio. 37. — DuoaAimATio CBoaa-aicnoN or a 
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Fio. 30.—Duoiamiiatio Cioas-sBcnoN or a 
PiopBinoifiAL Hbbkia, Looatid Bi- 
TWiiwmi Tbanbvbmaus Fascia and 
Pairroinini; Extindino Upwaid moir 
mi iNmiKAi. Inodinai. Rino. 1, Sldn; 3, 
aupeifldal fascia; 8, ezteruai oUiquo; 4, 
internal oblique; 5, tranavenalis musds; 
0, transven^ fascia; 7, peritoneum; 8, 
SM <rf a proporitoneal beni^ 
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ring. Suppose that we now again force the hernia out, but instead of finding 
its way back through the internal inguinal ring, tho fundus of the sao is pushed 
downward into the pelvis, lifting the parietal peritoneum off the lateral polvie 
wall, and finding a resting place between tho pelvic peritoneum and pelvic 
fascia. In this manner a true properitoiieal hernia develops. 

Cases of this nature have boon called “rf'duotiou on bloc.” If the hernia 
is strangulated, it is self-evident that the hernia is still present, despite the 
superficial disappearance of tho mass. 

Judging from a comparatively small cxporieni'c (cases of this nature are so 
rare that only a limited experience is pos¬ 
sible) I doubt the existence of the phe¬ 
nomenon “reduction on bloc, or cn masse.” 

I believe that most cases presenting this 
8}7nptom complex can be better explained 
upon the assumption that tluy are cases of 
properitoneal hernia. In their pathologi¬ 
cal anatomy and symptoinatolog^r they arc 
identical; they are different only in their 
pathogenesis. One theory presupposes the 
existence of a preformed sac within the 
abdomen, and the other presupposes an in¬ 
guinal sac that has been reduced into tho 
abdomen. I am inclined to the first the¬ 
ory for the following reasons. 

In a rather large experience with 
hernia* I have never found the isolation 
of the sac from the s<m>tal tissues an easy 
matter. In almost no instance is it possi¬ 
ble to do tliis bluntly, even under tho guid¬ 
ance of the eye, and recourse must lie had 
to sharp dissection with knife or scissors. 

Credulity is, therefore, taxed to the utmost, when wo are asked to believe that 
such isolation of the sac from the scrotum can be done by a sort of taxis. 

Furtliermore, even were this possible, we should expect some evidence of 
trauma, such as bleeding or ecchymosis; such evidence, however, has never 
yet been recorded. 

In one case diagnosed by me liefore operation not the sliglitest evidence 
of trauma was present 

In favorable cases the diagnosis can bo made by rectal or vaginal palpation. 

TBEATMGNT.— The operation for this condition differs from that for an 
ordinary hernia. The inguinal route giv<a an insufficient exposure and often 
renders the operation almost impossible. If the diagnosis has been made, it 
is best to proceed, as I have done in 2 cases, through an incision either di¬ 
rectly in the median line of the abdomen or at the outer edge of the rectus. 

6c 
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Witii the patient in Trendelenburg’s position, the constricting ring can be 
incised with the greatest of ease and without danger of injuiy to the gut; the 
hernial contents can then be reduced and dealt with according to indications. 
The hernial sac is everted and extirpated. If the hernia is of the bilocular 
variety, i. e. if there is an additional inguinal sac, a separate incision is needed. 

Thus far the various subvarieties refer to abnormalities in the hernial sac 
only. We now come to abnormalities in the hernial contents. 

The must frequent contents of an inguinal hernia are the omentum and 
the small intestine; but there is not an organ within the abdomen, with the 
exception of the pancreas and liver, that has not been found in an inguinal 
- hernia. 


n. AKOUAIJES OF THE HEBNIAl. CONTENTS 


1. Hkknia of tiik ]3i.Ain>joB 

/ 

Owing to its proximity to the inguinal region, the bladder is quite fre¬ 
quently (1 to 3 per cent.) found in oblique inguinal hernia, either alone or 
accompanied by other viscera. For the same reason it is found even more 
frequently in direct than in indirect inguinal hernia. 

It has already Ihhui noted (page 38) that if traction is e.xcrted upon the 
sac of an inguinal hernia, the bladder is very fre«iuoutIy pulled out, and that 

care must ho observed not to iiududc it in the 
ligature. This dislixsution is merely an arte¬ 
fact, and caiiuot 1 m* culled a hernia of the 
bladder in the proper sense of tin* word. A 
hernia of the bladder is one in which the 
bladder forms part or the whole of the hcniial 
contents. EggenlMjrger (13) and Felten (15) 
studied a large number of cases, and arrived 
at a similar conclusion. 

Ileniuc of the bladder give symptoms, 
mostly duo to diminished capacity of the 
bladder, and con very frequently be diagnos¬ 
ticated before operation. 

Varieties. —^Anatomically we must remember that the bladder is covered 
by peritoneum only on its posterior surface and vertex; the following varie¬ 
ties of bladder hernia are, therefore, possible; 

a. The intraperitoueal bladder hernia is one in which the entire prolapsed 
part of the bladder, usually the lateral and the posterior jMtrtion, is covered by 
peritoneum (Fig. 29). 

b. The paraperitoneal bladder hernia is covered only in part by perito¬ 
neum; in other words, only that part of the bladder is prolapsed where the 
peritoneum is reflected from the bladder on to the parietal peritoneum (Pig. 
30), 
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0. The extraperitoncal bladder hernia ia one in which the prolapsed part 
is not covered by peritoncniii (Fijj. 31). The latter is seen most fro«\uently 
in direct inguinal hernia; while the parajicritoneal variety is seen most fre¬ 
quently in oblique inguinal liernia. Least in froipieney is the intraporitonoal 
bladder hernia. 

There ia one further form of bladder 
hernia to which sjHM'ial attention should Ih^ 
called; namely, that in which the hernial 
contents consist of a “diverticulum of the 
bladder.” It is very probable that patho¬ 
logically these diverticula result from «*b- 
stmetion to the urinary outflow. As a re¬ 
sult of straining, a hernia forms, into 
which this diverticulum is forced, llerniic 
containing diverticula of the bladd<>r arc 
particularly important lavausc injury is 
very likely to occur, inasnmch ns riH*oguition of the condition is dillieult owing b* 
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the absence of muscular fibers. 

Treatment.—^'J'hat jiart of the bladdtir which is not covenal by peritoneum 
is covered by propcritoncal fat, i. e. the fatty tissue filling the sjuice of Uct- 
zius. A petmliar lemon color is by some rt'garded ns a characteristic of this 
fat; but I have not found this color stdficiently distinctive. It has alrendy 
been noted (page .‘IS) that the presence of fat in an inguinal hernia is almost 


pathognomonic of the jiroxiiuity of the bladder; and that great caution should 

be exi*rciscd when fat is encountered 
during the process of iwdating the sac. 

If there is an intra])eritoueal blad¬ 
der luTiiia, the pndapsed ])art can bn 
readily rednml like any other viscuis. 

Wluni opc‘rnting for a parajmritoneal 
bladder hernia, it is well to remcm- 
Ikt that part of the sac is formed by tho 
area of the bladder whieh is covered 
by peritoneum. We may, therefore, iso¬ 
late the sac in 2 different ways; some 
surgeons stop isolating the sac at tho lino of attachment of the peritoneum to 
the bladder and apply a ligature here. This is an error, because there remains 
a fairly large peritoneal divcrticuhim, which may lie an excellent starting point 
for a recurrence. I have always proceeded in tho following manner: Up to 
the point of the attachment of tho peritoneum to tho bladder, tho operation 
proceeds along wcll-r«*cognized linos; after this point is reached, the peritoneum 
is dissected up from tho bladder, until that point is reached at which it appears 
that the application of a ligature will leave no peritoneal diverticulum behind. 
Great care is necessary in performing this step, so as nut to injure the bladder; 
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$ too do^ diBwetion u immediately leopgnised by the appearance of the pale 
pink, miueular fiben of the bladder. The stripping off of the peritoneum from 
the bladder should Be continued until the obliterated hypogastric artery, which 
can be readily recognised by its cord>like feel, is encountered. 

As a matter of fact, the main point about hemise of the bladder is the 
need to. be constantly on the lookout for their presence. 

In extraperitoneal hernia of the bladder there is no sac to be tied off; it 
is merely necessary to be sure that the case is not of the paraperitoneal form. 

In either case the bladder is pushed back, and held back while the deep 
sutures are being tied. 

It is advised by some, when the presence of the bladder in a hernia is sus¬ 
pected, to deliberately incise the bladder for exploration and to suture it' 
This is a procedure that is mentioned only to be condemned. 

The treatment of accidental injuries of the bladder has already been dis¬ 
cussed (page 38). 

If a diverticulum of the bladder is encountered, and it does not appear 
advisable to push it back, resection may be indicated. 

2. Hkbnia ov the TJubteb 

The presence of the ureter in a hernia is an occurrence of extraordinary 
rarity, lleichel (57), Proera (50), and Hartwell (24) each describe one 
case. Femoral ureteral hemisB have also occasionally been described. I 
have seen 2 cases, one that was complicated by a hernia of the intestine, 
ovary, and uterus, and the second complicating a strangulated femoral 
Bichter hernia. 

If the ureter is not recognized, it may be injured in the course of the 
operation. Accidental injuries should bo repaired by suture; in spite of 
the difficulties at the suture, wounds of the ureter heal kindly. 

8. HbBBIA OB TltX OVABT 

. Hernia of the ovary is not a great rarity, and is encountered when least 
expected; its possibility, therefore, must be constantly borne in mind. Hernia 
of the ovary occurs most commonly in very young infants and in women who 
have borne children; it is of extreme rarity between these 2 periods of life. 
The reason for this can he explained only in the following manner. The 
ovary is normally a pelvic organ and, therefore, is too distant from the intenul 
inguinal ring to readily engage in ii In adults it comes in proximity to the 
ifltemal inguinal ring only when lifted out of the pelvis by pregnancy or 
tumors of the uterus. In infants, on the other hand, the ovary comes into 
dose proximity to the internal inguinal ring for a different reason. Before 
Birth the ovary undergoes the same descent as the testis; in the course of ffiis 
deaoent it comes to lie very close to the intwnal inguinal ring. If ffie descent 
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19 incomplete the ovary may remain in the neighborhood of the internal in* 
guinal ring, and thus may engage within a hernial aa& 

Ovarian hemie are subject to certain accidents that may occur imme¬ 
diately upon the appearance of the hernia; one accident is a strangulation 
due to a torsion of its pedicle. In a paper upon tliis subject (47) I offer a 
plausible explanation of this accident This is not, however, the place to 
discuss this topic. If careful attention is paid to clinical data, the diagnosis 
should be made in every case. The sudden appearance of a hernia in an 
infant, with symptoms of strangulation, associated with little or no evidence 
of prostration, arouses suspicion that tho strangulation is not of the intmtine. 
There aro thus left only 2 organs that mifi^tt bo responsible, first, the omen¬ 
tum, and second, the ovaiy-. Tho omentum is excluded at once, because it is 
never sufliciently developed in infants to bo engaged in a hernia. By a process 
of exclusion, therefore, the only possible organ is tho ovary. It is important 
to remember that strangulation is generally duo to a torsion of tho pedicle, 
and not to a tight ring. By this deductive method 1 have diagnosed 2 cases. 

Very frequently the ovary in such a hernia is accompanied by tho Fal¬ 
lopian tube. The latter is present in the form of a loop, or only its terminal 
end is involved. 

When an ovarian hernia in adults is of long standing, tho ovary may 
undergo cystic dc^ncration or other disease. T have seen a case of an ovarian 
cyst in an inguinosuperficiul hernia. In small herniin a part of tho wall of 
the sac is formed by the unfolded broad ligament; the possible presence of 
the broad ligament must be borne in mind, because it may cause some dif¬ 
ficulty in the treatment. 

^atment.—If tlic ovary is normal it is reduced; if diseased it should be 
extirpated. 

Ovaries that have undergone torsion of tlio pedicle are untwisted, and if 
considered viable, are reduced; if non-viable, tho ovary is extirpated. 

If the broad ligament forms part of the wall of the sac, it must be care¬ 
fully dissected away from tho hernia and the neck of the sac ligated so as 
not to include some of the important blood-vessels coursing through tho liga¬ 
ment 

4. Hernia of tiix Fallofiaw Tons 

Hernia of the Fallopian tube alone, i. e. without the presence of the ovary, 
is a rare condition. Two forms of this hernia may occur: one in which the 
end of the tube prolapses, and tho second in ^hich tho tubo prolapses in the 
form of a loop, so that both its beginning and termination are within the 
abdomen. Incidental unfolding of the broad ligament and its treatment have 
been discussed under the heading of ovarian hernia. 

The prolapsed tube may be diseased in tbe form of a hydrosalpinx 
or pyosalpinx. Cases of tubal pr^ancy in a hernial sao have also been 
reported. 
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6. Hebnia. of the Utebus 

The utenu is oocaBionallj found in an inguinal hernia. A number of 
caaes have been reported in which the herniated uterus was gravid. Yery rarely 
only one horn of a bifid uterus 'has been found 
within the hernial sac. 

A hernia of the nteruB may occur in 2 differ¬ 
ent forms. 1. The intraperitoneal, in which the 
entire prolapsed part is covered by peritoneum. 

2. The paraperitoneal, in which that part of the 
utenis uncovered by peritoneum is contained 
within the hernia. We are accustomed to speak 
of the utenis as an organ covered entirely by 
peritoneum. Strictly speaking there is no organ 
completely invested by peritoneum, liecause that 
part through which the blood-vessels, etc., enter 
is always uncovered. This applies, therefore, to 
the lateral borders of the uterus to which tho 
broad ligaments are attached. - In some very 
large hemim, the greater portion of tho broad 
ligament of one side becomes unfolded and enters 
into the formation of tho sac; in this way we may 
have a paraperitoneal form of uterine hernia. 

I have seen a ease of strangulated inguinal 
hernia in which not only the intestine and omen¬ 
tum, but also the tube, the ovary, tho unfolded broad ligament, the ureter, the 
uterus, and its uterine artery wore successively encountered during tho opera¬ 
tion. 

Treatment.—Tho only difficulty encountered in opera¬ 
tions fur uterine herniat is tho handling of the broad liga¬ 
ment. In freeing this structure, care should bo taken not to 
injure its blood-vessels. 

C. Hkbeia of the AppEmuz 

Tho appendix, either alone or in conjunction with other 
viscera, is not a very rare finding in a hernia. It may be 
encountered in the following forms. 

a. Tho appendix in toto, accompanied by its mesen- 
teriolum, may be prolapsed in a hernia, so that it is practi¬ 
cally entirely covered by peritoneum. In this form neither 
its reduction nor its removal should prove difficult. (See 
Figures 32 and 33.) 

b. The mesenteriolum may become iinfolded, so as to make up a part of 
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the hernial sac. In this form the appendix appears 
as a retrohernial retroperitoneal oi^an (Figs. 34, 

35). Reduction of such an appendix is practically 
an impossibility. In the removal of the oi^an care 
must be taken to securely ligate all the vossi'ls of tlio 
raesenteriolum. After extirpation of the appt'ndix 
there usually remains a rent in the ])oaterinr ])art of 
the sac; it is, therefore, preferable to sew up such a 
sac by a purse-string suture rather than to ligate it, 
because ligation of the sac leaves a raw surface within 
the peritoneal cavity. 

0 . The free end of the apiiendix may Im-coiiic 
prolapsed (Fig. 36). 

d. The appendix may prolapse in the form of a 
loop, so that both its beginning and its end miiaiii 
within the jioritoneal cavity 
(Fig. 37). This form is par-' 
ticularly prone to strangula¬ 
tion. 

An appendiceal hernia 

may bt'cnme Rtrangiilated. Again, the apixindix in a 
hernia is as liable to iHteomc disi'amtd as one situated 
normally. Dilfcrcntial diag¬ 
nosis lietwccii the 2 is a matter 
of some ditluMiIty; even at 
operation it is not easy to de¬ 
cide whether the appendix is 
merely acutely inflamed or strangulated. Tho only 
sure way to decide this point is tho finding of a dis¬ 
tinct strangulation furrow. 

The treatment is evident. 

Hernia Complicated by Appendieitia —^I have 
seen a number of such eases; thesi! have certain 
puzzling features. Tho following clinienl picture 
is the rule: The patient suffers from symptoms 
suggestive of acute appendicitis with tho subse¬ 
quent development of cither a hxjalizcd or a dif¬ 
fuse peritonitis. On physical examination, how¬ 
ever, we find a very tense and ])uinful hernial 
sac. We may be able to obtain the history of a 
preexisting hernia. The presumption, therefore, 
is that the patient has a strangulated hernia, 

and that tho development of the localized or diffuse peritonitis is duo to the 
strangulation. 
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At operation we find the sac distended by a large amount of veiy foul pus, but 
otherwise empty. The diagnosis is now easy; we have before us an acute appendicitis, 
pus from which has leaked down and filled an open hernial sac. Search may be made 
for the appendix through the hernial incision; if found it is removed; drainage is in¬ 
stituted through the internal ring, and the radical 
cure of the hernia is postponed. The removal of the 
appendix through the internal inguinal ring is rarely 
possible. Were it even possible, it is preferable to 
remove the appendix and drain through a separate 
incision; in such an instance it is permissible to pro¬ 
ceed immediately to tho radical operation of the her¬ 
nia. In spite of the bathing of the tissues with pus, 
such operations are frequently followed by primary 
union. 

7. Hebmia of TtiG Labok Intestine 

This subvariety of hernia is one of nnnsnal 
interest. Although first desciribed by Scarpa, it 
did not receive much attention until the French 
surgeons began to study tho subject. The Gor¬ 
man articles are few and far between, although 
an excellent discussion of the subject has been 
published by Sprcngel (61). In this country 
Fm. 37.— Haani* or Appbndix w Weir (64) gave an excellent itlsume of the sub- 
Loop Fomt. published cases of his own. 

Judging from personal experience, this form of hernia is of more frequent occur¬ 
rence than one would be led to assume by the number of cases reported. This dis¬ 
crepancy can be accounted for in 2 ways; either the heriiia has not excited sufficient 
interest in the operator, or (which in my opinion is more likely) tho oijorator did not 
wish to be reminded of a rather unpleasant experience. 

The operation for tho radical cure of a hernia of tho large intestine may 
prove to ^ of exceptional difficulty; it is important, therefore, that tho sur¬ 
geon boar tho possibility of its presence constantly in mind. Ho must in 
addition bo well ac<]uainted with all tho forms and possibilities of such a 
hernia, inasmuch as considerable, and often irreparable damage may bo done 
by tho uninitiated. 

Tho 6 divisions of tho largo intestine, vis. cecum, ascending, transverse, 
and descending colons, and sigmoid flexure, all have their peculiarities when 
met with in a hernia. It is necessary, therefore, to discuss each division 
separately. 

Sliding HemiB.—^Before proceeding to the individual description of those 
subvgrieties, it is necessary to call attention to a phenomenon peculiar to 
hemiffi of emrtain portions of the large intestine. 

This phenomenon has been called by the French hemie par glissemeni, 
or, translated into English, ^‘sliding hernia.” 
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It is difficult to give a abort deacriptiou of this phenomenon; bnt a clear 
mental picture of the hernia can be obtained in the following manner. Let 
us imagine, for instance, that the peritoneal attachments 
of the descending colon have become loosened from the 
subjacent structures, so that the colon, instead of being a 
fixed structure, now moves easily on its bed; let us then 
imagine that the peritoneum in the neighborhood of the 
internal inguinal ring is grasped and pulled in the direc¬ 
tion of the scrotum. What will happen under these cir¬ 
cumstances ? First a hernial sac will be formed, and even¬ 
tually the sigmoid flexure and descending colon will bo 
pulled down. The successive steps of this process are illus¬ 
trated in Figures 38, 39, 40, 41 and 42. 

The sigmoid fl(>xnrc, being covered 
on all sides by ])critoncuni, docs not 
necessarily dilTer from a loop of siimll 
intestine, bnt tin* descending »rolon is usually covered only on 
3 sides by perit^meum; it is evident, then*fore, that after be¬ 
ing pulled down, the dcscimding trolon itself will form part of 
the posterior surface) of the sac. This is ono variety of slid¬ 
ing hernia, and may Ite termed a “sliding hernia by pulling.” 

Let us now imagine the following: For the purpose of 
our experiment, the descending colon has again been loosened, 
ns in the pm-c>diiig example. Ix:t us now suppose that pres¬ 
sure or force bus been applied over the de- 
sixmding colon just alN)vc its junction with 
the sigmoid flexunL The direction of this 
fonw must first be backward, then down¬ 
ward and inward, toward the internal in¬ 
guinal ring. What happens under these circumstances I 
First, the anterior wail of the descending colon is approxi¬ 
mated to the posterior wall; the force continuing against the 
posterior wall, this segment of the descending colon is pushed 
nearer and nearer to the internal inguinal ring, until finally 
it is pushed out behind the peritoneum into the inguinal ca¬ 
nal (Fig. 43). 

We now have a true hernia without any involvement of 
tho peritoneum, i. c. a saclcss hernia. In contradistinction to 
the first variety this may be termed a “sliding hernia by 
pushing.” 

Both of these hemise occur with about equal frequeni^. 

There are certain differences between the two, with which it 
is well to be acquainted. Hernia! by pulling are usually very large; hemiie by 
pushing are very small. Hemise by pulling usually have a very large sac; her- 
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nisB by pushing have no sac at all. In the hernia: by palling, the nutrient ves¬ 
sels of the gut aro usually pulled down with the gut; in the hemiso by pushing, 
the nutrient vessels need not necessarily be in the hernia. 
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If this pathogenesis is borne in mind, it bcconios evident that only those 
parts of tho large intestine can bo involved in a sliding hernia which aro not 
covered on all sides by peritoneum. It is manifest, tlicrofore, in spite of as¬ 
sertions to tho contrary, that the ascending and descending colon aro tho only 
parts of the large intestine which can enter into tho coni]>osition of a sliding 

hernia. Most authors H])CHk of the sig¬ 
moid ilcxnro as the sliding organ, but 
this is manifestly incorrmt. 

Ileforc muking a statement so radi¬ 
cally different from the conventional 
view, it is necessary to define precisely 
what part of tho large intestine is meant 
when wo say ‘‘sigmoid flexure.” Un¬ 
fortunately even anatomists aro not 
agreed, and call this part of tho intes- 

- tine by different names, such as sig- 

cia; 2, dniicoiiding colon; 3, ciemoid flexure: .j n -i- . 

4, ^minted colon; fi, internal inguinal ring, nioid flexure, S. rouiaiium, lliac colon, 

pelvic colon, S. iliac, etc. I prefer to 
adhere to tho orthodox nomenclature, according to which the sigmoid flexure is 
that part of tho large intestino which has throughout its entire extent a well-de¬ 
fined luesentcry, tho mesosigma, in contradistinction to the descending colon, 
which is covered on three sides only by peritoneum. 

However, the distinction as to whether an organ is completely or incom¬ 
pletely invested by peritoneum is a very narrow one. Broadly speaking, 
there is no. organ which is completely surrounded by peritoneum. All tho 
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organa arc in fact cxtrapcritoncal, being merely tucked to a greater or leaser 
extent into a closed peritoneal aac. It tbereforo also follows that almost every 
organ, under favorable conditions, may become the sliding part of a sliding 
hernia. Thus, for instanra, wo speak of the small intestine as having a com¬ 
plete peritoneal investment; yet in very largo heniiie uihui the right side, in 
which the cecum and ascending colon are pulliHl down, so much of the mesen¬ 
tery of the small intestine may laronic unfolded and enter into the forma¬ 
tion of the huge sac that even the siiiall intestine may appear as a sliding 
hernia. Similarly u|Hm the left side, while we sjwak of the sigmoid flexure us 
having a complete ]X'ritoneaI investment, the sac. may lat so large that the 
mesosiginoid Wonies unfolded, and the sigmoid floxun; itself may Imwoiiio the 
sliding part. But tht*8e arc rare instancH's; I have never seen the sigmoid 
flexure as a sliding hernia, but have seen n case «>f a sliding hernia of the 
small intestine np«m the right sid(' which reach(‘d fur ladow the knee. In 
general it may be said that the broader tho uii«‘overt*d an*a of a vismis, the 
greater is the likclihcKid of this visens laniig found to l>e the sliding part of 
a sliding hernia. 

On theoretical grounds wc may, th(‘rcfon>, divide the abdominal organs, 
according to their likeliluMHl of entering into the formation of u sliding hernia, 
into the following groups: 


Always 

Nkvkk 

Hakki.v 

Likki.y 

Ureter 

()v!iry 

Sigmoid flexure 

As(s>n<ling colon 


SUiniach 

Small iiitratine 

1 )(>s('cnding colon 


Liver 

Uterus 

Hnuui ligament 


Spleen 

Transverse colon 
(^CUIII 

Omentum 

l<'Hllopiun tiitju 

Bladder 

Apixtndix 


Finally I wish to state that, by the aliovo description, I refer only to tho 
sliding organ, which has nothing to do with the hernia. In other words, wc 
may liave combinations; thus, for instance, there is nothing to prevent tho 
ovary from being in a sliding hernia of the descending colon; in such a hernia 
tho ovary is merely an accidental inhabitant of the hernia, but only tho de¬ 
scending colon is the sliding part. 

Assuming the correctness of this pathogenesis of sliding hernia, it becomes 
self-evident that the term hernia of the large intestine, and sliding hernia, are 
by no means synonymous. This mistake is only tf )0 frequently made in medical 
literature. 

All hernia: of the largo intc.stinc, whether sliding or not, have certain 
other peculiarities, according to the organ which has prolapsed. 
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TixictiM of Ennis of the luge Xateftiae,— A. HXiBNiA OF thb cecum. 
—^Anatomists have described several forms of ceotim. For our purpose it ia 
Buffloimt to say that the cecum is that part of the large intestine which lies below 
the ileooeml valve. Its blood supply comra from above and from the median 
area of the abdomen; it is, therefore, an organ which has a complete peritoneal 
investment The cecum can, therefore, never be the sliding part of a sliding 
hernia. It is merely prolapsed into the hernial sa<^ and can always be re¬ 
duced with the greatest of ease. When, however, it is found in combination 
with sliding beraise of the ascending colon and adjoining portions of the small 
intestine then its reduction may prove difficult One fbrm of such a hernia 

is particularly puzzling—so 
much so that the French have 
seen fit to give it a special name, 
hemte par bascule. 

The pathogenesis of this her¬ 
nia is as follows: Let ns assume 
a very small sliding hernia of the 
posterior wall of the ascending 
colou at the point where this or¬ 
gan joins the cecum. During 
the progressive increase of the 
hernia, more and more of the 
adjoining portion of the cecum is 
being extruded, but a small part 
still remains within the peri¬ 
toneal cavity (Fig. 44). We then have a small sliding hernia of the lowermost 
part of the posterior wall of the ascending colon, a small intrahernial part of 
the cecum, and a small intra-abdominal part of the cecum. It is as though the 
cecum were partly bent upon itself, like a hammock. This is the so-called 
hemte par bascule. 

a HEBNIA OF THE ASCENDING COLON. —It has already been noted that 
the ascending colon occurs in an inguinal hernia only in the form of a sliding 
hernia (exception, of course, must be made for those isolated cases in which 
the ascending colon has a complete mesentery); furthermore that it may occur 
in 2 different forms; first, in large hemite, the pathogenesis of which is ex¬ 
plained by a “pulling” mechanism; in this case the ascending colon is fre¬ 
quently accompanied by other viscera in the vicinity of the internal inguinal 
ring, viz. the cecum, appendix, small intestine and omentum; and second, in 
small homisc, the pathogenesis of which may be explained by a “pushing” 
mechanism; this second form may be entirely devoid of a sac, and may in 
consequence be very baflling. It is true there may be a veiy minute sac toward 
the inesial side of the gut, but this is to be expected from the dislocation of 
the intestine. 

a HEBNIA OF THE TBANSVEBSE COLON.—The transverse colon for 



Fio, 44.— Duormoiatic Rkction or a ''Hbiuiib Fab 
Basoolb.” 1, Pariotol peritoneum; 2, transven^ia 
taaoia; 3, internal inguii^ ring; 4, aacending colon; 
6, ceoum; 6, ileum; 7, appendix. 
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practical purpoaes has a complete peritoneal investment; it is, therefor^ never 
the sliding portion of a sliding hernia. In any event, it is a rare hernial con¬ 
tent and then occurs only in homifle of extreme sise and when complicated 
by ptosis. Being completely invested by peritoneum, its reduction never 
causes any difficulty. 

D. HERNIA OP THE DE»CENOiNO COION.— With sliglit modifications, 
the remarks on heriiin' of the usc-vudiiig ci>lon apply equally to those of the 
descending colon. 

E. HERNIA OF THE 810M0IU FLEXURE. —Most of the spocial articles on 
sliding hernia speak of hernia* of the sigmoid llcxuro as a typo example of 
sliding hernia. The reasons why the sigmoid flexure, except under unusual 
conditions, cannot fonn the sliding part of a sliding hernia have already 
been given (page 74). 

Treatment.—The treatment of uncomplicated herniw of the cecum, trans¬ 
verse colon, and sigmoid flexure does nut dilTcr from that of any other simple 
form of inguinal hernia. 

The treatment of sliding hernia, however, i. c. the treatment of hernia! 
of the ascending or descending cohm, is an entirely different proposition. 
There is hardly any other oiwrution that may tux the patience and tctdinic 
of the best equipped surgeon to a gn*nter degree. 

A. 8L1D1NU HERNIA BY A “PU8H1NU” MECI1AN18H. —Thoso horniffi are 
usually of small si/x. 

Exposure may Ijc readily obtained through the usual hernia incision. A 
fairly typical description of the diflicultics such an operation may present is 
the following. I'hc first difficulty that the opi'rator encounters is that, search 
as he may for a sac at the usual site of the sue, i. c. toward the inner side of 
the cord, no sue is found; again and again he may repeat this search, and again 
and again he will fail. At this ]M)int he t)cgiiiH to doubt even the diagnosis of 
hernia. Perhaps the patient now rcaiits slightly from the anesthetic and 
coughs or vomits; suddenly a distinct hernial bulging becomes evident, and 
the search begins ail over again, with the same negative results. The patient 
again vomits or strains, and then it is noticed that the hernia does nut come 
down on the inner side of the cord, hut to the outer side and posteriorly. Even 
at this stage it is fortunate if one rccognixes, by this sign, that a sacleas sliding 
hernia has to bo dealt with. The surgeon who fails to recognize what ho is 
dealing with, sure only of the presence of a hernia, boldly incises what ho 
believes to be the sac, meets with hemorrhage, the importance of which ho 
docs not appreciate, and, to his chagrin, finds that he has penetrated the 
lumen of the gut This graphic description need not he considered overdrawn; 
it occurs frequently. 

The most important step in the treatment of these hemin is their recognition. 
They are so small that they can readily lie pushed back, with a little blunt dissection, 
not into the peritoneal cavity, but into the retroperitoneal space. It is not even ncccs- 
saiy to open the peritoneum; at most the peritoneum at the inner side of the internal 
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ingoinal ring may be inciaed in order to verify the correctness of the diagnosie; this 
small ineiaion can be immediately closed by a purse-string suture. 

Deep sutures are passed, care being taken that the gat is held replaced 
during the process of tying. 

B. BLWINO HEBNIA BY A “PULLING” MBCHANJSM.— In contradistinc¬ 
tion to the preceding variety, these hcrniie are usiiull,v of large size. 

A picture of the operation for such a hernia is often ns follows: Being of 
large size, the sac is easily found and incised. Yarions hernial contents are 
found, and most of them arc readily replaced; but there still remains a piece 
of intestine which resists all efforts at reduction. There in more pulling, more 
pushing, and more violence, but this piece of intestine refuses to budge. The 
sac is then incised more widely, and it is fortunate for both the patient and 
surgeon, if the latter even now recognizes that he is dealing with a sliding 
hernia of the large intestine. The operator who fails in this recognition re¬ 
gards the intestine as adherent and proceeds to liberate it; he divides the 
peritoneum on one or the other side of the intestine; soon considerable hemor¬ 
rhage is encountered, which is interpreted as coining fnnn vascular adhesions. 
What has really happened is that the vascular supply of the prolapsed gut 
is being cut off. After sufficient gut is liberated, a finger is passed into the 
peritoneal cavity; the continuation of the gut is felt, and is interpreted as 
the continuation of the adhesions. If the lilieratiuii of the intestine is further 
proceeded with, the lumen of the gut may he entered. The gut is finally 
reduced in a slipshod manner, and the sac tied off in an ccpially slipshod way. 
If only a small piece of the intestine has been thus deprived of its arterial 
supply, the anastomotic circulation may be sufficient to restore vitality; if, 
however, a largo piece of the gut has thus been deprived of its arterial supply, 
or if the ligatures have licen placed too close to the gut, Ix^yoiid the last anas¬ 
tomotic arches, gangrene may result and the patient may die from a perforative 
peritonitis. 

The surgeon who knows proceeds differently. When he finds that there 
is difficulty in reducing the last piece of intestine, he incises the sac more 
liberally, inspects this piece of intestine, and finds here and there upon its 
surface small pieces of fat, which he recognizes as epiploic appendages; further 
inspection will also reveal to him, upon the surface of the gut, at least one longi¬ 
tudinal band; both points absolutely indicative of large intestine. He does not 
look upon it as an adherent loop of intestine, but correctly diagnoses it as 
a sliding hernia of the large intestine and proceeds to treat it as such in the fol¬ 
lowing manner, first 8Uggcsti>d by Hotchkiss (27) and amplified by Walton 
(03). 

Assuming that the incision of the sac was properly made, in the center of 
its anterior surface, its liberation is proceeded with cautiously; first the sper¬ 
matic cord is encountered and dissected away; the liberation pnweeds further 
and further, and is quite easy, if it has been started in the proper line of 
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cleavage, until the hernial mic and the herniated intestine, plus its blwid-vesaols, 
are lifted up from the peaterior wall of the hernial apace. None of the blood- 
vessols should Imj injured if tliis dissection is properlv done. The sac is thus 
liberated on both sides, but far more frctdv on the outer side. 

The intestine and sue arc now held up pcr{iendieulnrly, when it will bo 
seen that on both sides of the intestine the sac drops down over the nutrient 
vessels; the sac is now fastened here and there by an interrupted stitch; when 
this is done it boeonics clear that a sort of an artiticial iiieseiitury fur the in¬ 
testine has Itccn constructed, if the lilwration of the intestine and vessels 
has Imhui pro]ierly done, there should 1m‘ no further trouble in nHlueing the in¬ 
testine. The remainder of the sa(* is now ch)s(>d by a running suture, ns u liga¬ 
tion is evidently imjntssihle. 'I'hc radical o]N‘rution of the hernia is now 
pru(!e(tdcd with in the usual manner. Thnaighout the o]H'ration it must always 
be home in mind that the vessels enter from tht> mesial side of tho gut; ]>ur- 
ticular care is, therefore, newssary ia>t to injtire them. 

In one case 1 attempted the following prewedure for the cure of a sliding 
hernia, after the diagnosis of a sliding hernia by the “pulling’’ mechanism had 
been established. 'I'he inguinal incision was temporarily ]mc.ked with gauac. 
A separate abdoiniiial incision was made; in the Trendelenburg ]M)sition the 
colon was now pulled back into the alMloinen and fastciual to tho [>ostcrior 
abdominal ]>ari(‘tes liy sutticient interru|>ti‘<l stit<'hes of silk (colo|M'xy). After 
closure of the abdominal incision the nalundant part of the hernial sac was 
freed and extirpated, and the radical part of the o|H;ration finished in tho 
usual manner. I have since leariu'd that l.urdonnois had previously suggested 
a similar pnaxidure. 


FEMORAL HERNIA 

Every hernia that passtw out of the alNlomen on to the thigh, and undor- 
ncath I’oupart's ligament is a femoral h(.>rnia. 'ritere are several dilTcrcnt 
varieties of femoral hernia. 


BUBOIOAI. ANATOanr 

The following anatomical structures and landmarks are important in re¬ 
lation to the anatomy of femoral hernia. 

1. The skin, subcutaneous fat, and superficial fascia (cribriform fascia). 

2. Tho internal saphenous vein and the tributaries which it receives in 
this part of its course. 

3. The fascia lata of the thigh. 

4. Poupart’s ligament and its reflections and continuations, viz. Qim- 
bemat’s and Cooper’s ligament. 

5. The transversalis fascia and its prolongations, the sheath of the femoral 
vessels. 
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6. llie femoral and external iliac Teasela. 

7. The moaclea'^aitnated in Scaipa’a triangle. 

8. The peritoneum and properitoneal fat 

1 tad 2. Skin, Sabootaneoiu Pat Snperfteial Paioia, and Snperlloial Veueli. 
—The skin of this part requires no special consideration. The superficial 
fascia of the thigh is a continuation of the general superficial fascia of the 
faodj. It is particularly well developed upon the anterior surface of the 
thi^; indeed, by careful dissection it can be split into 2 layers, superficial 
and deep. The superficial vessels of this part of the thigh, viz., the internal 
saphenous vein and its tributaries, the superficial epigastric, superficial ex¬ 
ternal pudic, and superficial circumflex iliac, as well as the lymphatic glands 
and vessels of the groin, are situated between these 2 layers of the superficial 
fascia. 

3. Paaoia lata of the Thigh. —The fascia lata of the thigh, while one con¬ 
tinuous layer, is so peculiarly distributed that a brief description is difficult. 
It is described by anatomists as consisting of 2 distinct but continuous por¬ 
tions; of which the iliac portion passes in front of the femoral vessels, and 
the pubic portion, which passes behind the vessels. Thus there is formed 
an oval opening in this fascia that permits the passage of the internal saphenous 
vein to the somewhat deeper lying femoral vein. The external and slightly 
anterior margin of ttie saphenous opening is fonned by the iliac portion of 
the fascia lata, and is called the falciform process; the internal and slightly 
posterior margin of the saphenous opening is fonned by the pubic portion 
of the fascia lata. 

The deep layer of the superficial fascia is intimately adherent to the mai^ 
gins of this saphenous opening; it is perforated not only by the internal 
saphenous vein, but also by other vessels and lymphatics, so that it has a sieve¬ 
like appearance, and on that account has received the name of “cribriform 
fascia.” An ordinary femoral hernia passes through the saphenous opening, 
fmd therefore receives a covering from this fascia. 

The cribriform fascia is densely adherent to the saphenous opening, so that 
ordinarily we cannot see the saphenous ring until the cribriform fascia has 
been artificially dissected away. 

4. Fenpart’s ligament and Its Befleotions and Continuation, vis. Gimbemat’s 
and Cooper’s Ugament. —The iliac portion of the fascia lata is attached above 
to the entire length of Poupart’s ligament. 

Poupart’s ligament has in part already been described in discussing in¬ 
guinal hernia. In order to study it to the best advantage, it is preferable to 
split the aponeurosis of the external oblique, when retraction of the lower 
flap and elevation of the spermatic cord reveal Ponpart’s ligament through¬ 
out its entire extent At its inner extremity, Poupart’s ligament is attached 
to the spine of the pubis. From this point it is reflected downward and out¬ 
ward to be attached to the pectineal line; this reflected portion has received- 
the name of Gimbemat’s ligament. Tlie postero-extemal apex of Oimbemat’s 






Flo. 45.—DtAoiuiniATic Crohimibction or thk Abdomrn, at Ant Lrvri. Abovr trb BirnacATioH 
or ram Aorta; Sbowino tbb Rblationh or trk Aohta to trk Pbritonbum ano Tbanr- 
TBRBAUR Farcia. 1. TraiisvenalM (aMciii; '2, luirta; 3, peritoneum. 

Fra. 46.—DuuBAiniATic Section or thb Ardomkn, Sbowinu the Rblationr or the Aorta, 
Common, Sxtbenai. and Intbrnai. Iliac, and Femoral Artbrikr to the Pbriiunbum ano 
Tbanevebbaub Farcia. Note the hole in the truiuvomtilui fBiwiu, throui^ which the external itiao 
artery eecapee to the thich. 1, TramiviTMulia faiwia; 2, aorta; 3, peritoneum; 4, oonimun iilae 
artery; 5, internal ilioo artery; 0, extemal iliac artery; 7, femor^ artery; 8, hole in the traiw 
veraalia faooia. 

Fio. 47.— Diaorammatic Sbchon or the Abdombn, Showino thb Rblationr or the Aokta, 
Common, External and Internal Iliac, and Fimobal Abtbbier to the Pbritonbum and 
Traurtbrsalu Farcia. Note the outward prolongation o( tiie traniiverialiii foaeia upon the fem- 
wbI artery, (onning the so-called ‘‘sheath of the femoral vesselB.” 1, TronHVenalis fastda; 

2, aorta; 3, peritoneum; 4, anterior and posterior prolungatlonaand tiansvemalia fasda, so-called 
“sheath of femoral vessels”; S, common iliac artwy; 6, internal Iliac artery; 7, external ilioo 
artery; 8, femoral artery. 

Fio. 48.—Diaoram iLLUHTRATmo an Incirient Femoral Hernia. 1, Transvenalis fasda; 2, aorta: 

3, peritoneum; 4, sac of a femoral hernia; 5, riieath of femoral vessels; 0, common iliae arteiy; 7, in* 
tarnal iliac art^; 8, femoral aitay. 
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ligani«nt i« continued as a strong wide band along the full length of the ilio- 
pectineal line; this band gives origin to the pectineus muscle, and is called 
Cooper’s ligament. 

6, S, 7, and 8 of these structures will be 
described under the heading of pathpgenrais. 


PA.THOOBHB8IS OF FBMOBAX, HBBNZA 

On page 3 I have sot forth my concep¬ 
tion of a hernia, and pointed out the great 
importance of the transversalis fascia in re¬ 
lation to hernia. Let us now see how this 
conception applies to the formation of a fem¬ 
oral hernia. 

Certain self-evident facts need recalling; 
these are: 

1. That the entire abdominal parietes 
are lined by peritoneum. 

That external to the peritoneum there 


Flo, 49.—DtAOBAinuTic VmancAL S*c- 
noH Tobodob tbk Fbboiui, Rboiob; 
Sbowino tbb RzLAnom or ms 
Extbrnal Iuac AMD Fbbobai. Ar- 
TBBY to THl PBBITONBim AND TbAN8- 
VMIWAUS FAsaA. Note the hole in 
the transverealis feecia. 1, Peri¬ 
toneum lining the false pelvis; 3, 
transversalis fascia lining the false 
pelvis; 3, external iliac artery; 4, 
fomo^ artery; 6, peritoneum lining 
anterior abdominal wall; 6, tiansver- 
salis faada lining anterior abdomitud 
wall; 7. hole in the transversalis fascia. 



is everywhere a layer of a very dense fascia; that, though different por¬ 
tions have received different names, such 
as transversalis, iliac, pelvic, diaphrag¬ 
matic, etc., the important point to remem¬ 
ber is that this fascia is one continuous 
layer. 

3. That all the large vessels upon the 
posterior abdominal wall lie upon the 
transversalis fascia and are covered by the 
peritoneum, as shown in the accompanying 
diagram (Fig, 4.')). 

The branches of the aorta, and particu¬ 
larly the femoral vessels, in passing out 
of the abdomen, pierce the transversalis 
fascia, as shown in the accompanying dia¬ 
gram (Fig. 40). 

Nature, however, has put a nice finish 
to this hole, and instead of having a 
hole with a sharp edge, we find that the 
edges are turned outward, the fascia be¬ 
ing continued downward for a certain 
distance, becoming thinner and thinner, 
and finally blending with the wall of the 
vessel itself. The accompanying diagram, therefore, represents the true con¬ 
dition (Fig. 47). 


FlO. 60.—DiAaRAXIKATIC Vbbticax. Sbction 
TBMOUaH tbi Femohal Rbqion, Sbow- 

IMO TBB ItBLATIOMa OV TBS EjCTIBMAb 
lUAO AND FbiIOBAI. AhTBBT TO TBB 
PbBITONBDH and TBANBVBRBALni FaB- 
CIA. Note the hede in the tranavenaUs 
taiola, and the anterior and poaterior 
prolongations of this faiieia, the ao-esUed 
"sheath of the fonoral veaaolH.” l.Pwi- 
toneum lining the false pelvis; 2, trans- 
veraalis fascia lining the false pdvis; 9, 
external iUao artery; 4, posterior pro¬ 
longation of tranaveraalia fascia; 6, fem¬ 
oral artery; 6. peritoneum lining anterior 
abdomirud waU; 7, tranaveraaliB fascia 
lining anterior abdomiriai wall; 8, hole in 
the transversalis fascia; 9, anterior pro¬ 
longation of transverealis faada. 
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This prolongation of the tranaversalis 
fascia upon the femoral vessels has re¬ 
ceived the name of the “shcatli of femoral 
vessels.” 

This prolongation of tho tranaversalis 
fascia represents a weak spot, and it re¬ 
quires only a slight increase of the intra¬ 
abdominal pressure to make tlie peri¬ 
toneum bulge into this part, of the sheath, 
through the hole in the tranaversalis fascia. 

Tho lesion that results is n femoral hernia. 

A femoral hernia may, therefore, lie rep¬ 
resented diagraumiatically as in Figure 
48. 

The external iliac vessels leave the nle 
doincn at that jwint at which the trans- 
versalis fascia, in its retle<‘tion ov(*r the 
anterior of the abdomen, makes an 
angle. This angle is at Pon))art's lipi- 
ment; the anterior part of the transver- 
salis faseia ascends n|sm tho altdomi- 
nal wall and is called the transversalis fascia propt'r, whjle the ])oBtorior part 
lines the iliac fossa and is called iliac fastda. A diagrammatic cross-section 
is, therefore, represented by Figure 4ft. 

To represent tho continuation of theso 
fus(da> we would have a diagrammatic il¬ 
lustration as in Kigun> .'lO, which would 
repn>sent the state of affairs were only one 
vessel present. As a matter of fact, how¬ 
ever, there are a vein and an artery, and 
these, while very close to each other, per¬ 
forate the tranaversalis fascia through sep¬ 
arate holes; the small bridge of interven¬ 
ing tissue also sends a prolongation down 
upon the vessels. Tho correct diagram¬ 
matic representation, therefore, as seen 
fnnn in front, is as shown in Figure 51. 

In order to allow ample room for tho 
vessels in various positions of flexion and 
extension of the thigh, nature has provided 
that this sheath around tho vessels bo 
rather loose. It is particularly loose toward the mesial side of the femoral vein. 
In this large compartment there are a little fat, a few lymphatic vessels, and 
a small lymphatic gland, the gland of Roscnmliller. A diagrammatic repre- 



Fio. 62.— Dmuium iLLVimiATiNa an An- 
nuoa Vnw or an iNCipnirr Fbhohal 
Rbuiia. 1, Peritoneum; 2, transverwlis 
fuofai; 3, anterior and posterior prolonKo- 
tiona of the ttanivenialis faeda, ao-calliMl 
"■heath of tho femoral vceepl*;” 4, 
femoral artery; 6, femoral vein; 8, com¬ 
portment in the eheath of the femoral 
veeeele; 7, eao of an onttnaiy femoral 
hernia. 



Kio. 51 .—Diauoam Ilmistbatinii Ahtbmob 
View up the Kbhukai, Kbuiuh, Hhowiho 
THE Hri.ATioNa UP THE Pbhoral Abtbbt 
ANP Vein to the Pemtoneum and Thano- 
VEHIIAUe Famta, and the Uutwaed Pbo- 
MNUATIONE UP THE LaTTBH riTEVCTUEBE, 
HU AN TU FoHM the SU-CAU.BO “HkEATK 
UP THE Femurai. Vehheui.'' Note, nien, 
the (Hitwnni prutonRaliun id the bridao of 
tmnHiT'raidiHfawia lielwopii the two vnwlH, 
dividiiia tho Hhoath inUi cunipartnioiito. 
1, I'oritoiiouiii; 2, traiiHvorMiliH fuHcia; 3, 
antrrior and iKMtoiior pnilonaatiuiui of the 
tnuiHVorHaliH fHiirin, no-ridlod "Hhoath of 
tho foniiirnl vohhi-Ih;" 4, fomoral nrUiry; 
6, fomoral vi4n; 8, ouniiianmoiit in tho 
Hhoath of the fomoral vohhoIh. 
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sentation of an ordinary femoral hernia, seen from in front, would, therefor^ 
be aa shown in Figure 52. 

Every femoral hernia derives, in its descent, a covering from this sheath. 

The peritoneum in this part of the abdomen is only part of the general 
peritoneum, and demands no detailed description. 

It is important, however, to mention that, in contrast with oblique inguinal hernia, 
an abundant deprait of properitoneal fat exists in this part of the human anatomy. 
This deposit of properitoneal fat accounts for the fact that even empty femoral sacs 
cause a distinct bulging below Poupart’s ligament, and that the sac is reducible only 
with some difficulty. After the sac of a femoral hernia has been out for a long time, 
or has become inflamed or injured, portions may be shut off by an adhesive inflamma¬ 
tion; in such shut-off portions of the sac true cysts may form, making reduction of 
the sac even more difficult. 


As in inguinal horniic, the hole in the transversalia fascia corresponds to 
the internal ring. 

We may, therefore, have the following coverings for an ordinary femoral 
hernia, as compared to the coverings of an oblique inguinal hernia. 


Imouinat. 
Peritoneum 
(Rarely present) 
Infundibuliform fascia 
Cremaster muscle and fascia 
Intercolumnar fascia 
Superficial fascia 
Skin and subcutaneous fat 


Fjcmorai. 
Peritoneum 
Properitoneal fat 
Sheath of femoral vessels 
Absent 

Cribriform fascia 
Superficial fascia 
Skin and subcutaneous fat 


TSEATMENT OF FEMOBAI, HEBNIA 

In perusing the literature of femoral and inguinal hernia, one fact be¬ 
comes strikingly apparent. Recurrences are reported as very rare after opera¬ 
tion for either variety; but whereas the operative metliods for the relief of 
inguinal hernia are relatively few, the operations for the cure of femoral 
hernia are legion. A number of years ago I reviewed the literature of the 
subject, and, while the list was by no means complete, I found over 70 methods 
and modifications for the cure of femoral hernia. Since then, it is safe to 
assume, tlie number has materially increased. Let us recall a well-known 
and sound empiricism in medicine; when there are many remedies, it is a 
safe assumption that none is absolutely curative. This doctrine is only partly 
applicable to the methods for cure of femoral hernia. The plurality of opera¬ 
tions in this instance is due to the many and intricate anatomical structures 
in relation to femoral hernia, rendering this a broad field for the exercise of 
ingenuity on the part of surgeons. 
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I have tried a number of these methods in sucoessiou, and while the reanlta 
obtained were by no means unsatisfactory, the methods themselves were un* 
satisfactory, because they violated those fundamental principles which I have 
laid down as obligatory for the euro of hernia. 

These principles are the foIlowinR; 1. Finn closure of the peritoneal investment 
of the hernia at the point where it dilates into the Rcncral ptritonoal cavity. By this is 
meant, that no oi«portunity shall be Riven for the fnnnation of a peritoneal dimple, 
which can fonn the startiiiR point for a rcciirrcnm S. As the hole in the transversalis 
fascia cannot be closed up euinplntely. bcenum> a imssaRo must he left o|x‘n for the 
femoral vessels, it is, therefort*, necessary to plaro a firm and iH'nimnent barrier of 
tissue in front of the iieritoneuin. 

It would carry us far beyond the limits of the space allotted to consider 
successively all the methods that have laxui suggested. Iinismueh as they aro 
all more or less only modifications of ivrtain well-rcc«)gnizt*d basic methods, it 
will suffice if these methods are distuisscd briefly in groups. At the samo 
time I will point out under each group how they violate tho previously men¬ 
tioned principles. 


I. LioATIO.N AXn KxTIIll'ATtON OP TIIK SaO 

The first method limits itself to mere ligation and extirpation of tho sac 
(Socin). While it cannot la* denied that even by thia, tho simplest of all 
methods, an oix'asional radical cure can Ih> obtained, its iiieflicacy is too ap¬ 
parent to warrant more extended consideration. 


II. I.vriaioN IN TIIK Fkmorai. Reqion 

The second group of operations is performed through an incision in the 
femoral region. The direction of the incisiim, whether parallel with, or per¬ 
pendicular to, Poupart’s lifmmeiit, is of no importance. This is tho most 
important group, and has the greatest miiiilier of followers. The underlying 
principle in these operations is tlusiretically correct, inasmuch as the aims 
are a high ligation of the peritoneuiii and a Ann closure of the canal. Prac¬ 
tically, however, the technical difficulties are such that these principles cannot 
be fulfilled with adequate security. The saphenous opening is situated at too 
great a distance from the internal opening of the sac to permit of a flush 
closure of the peritoneum, ev’cn when there arc no adhesions, and when the 
sac is put upon the stretch to its utmost limits. Proof of this can be had by 
observing the behavior of the stump of tho sac in such an operation. Instead 
of disappearing, as in operations for inguinal hernia, the stump remains within 
the femoral canal in the form of a pronounced projection. The result is that, 
in most instances, a smaller or larger dimple remains which may be the starting 
point of a recurrence. Furthermore, it is difficult, if not impossible, to ef- 
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fectively introduce the sutures for the purpose of closing the canal. Some of 
these operations (von Frey, Billroth, Czerny, Schede, Bottini, Guameri, etc.) 
recommend the suture of Poupart’s ligament to the fascia covering the peo- 
tineus muscle. These methods are evidently inefficient, because only the lower 
part of the femoral canal is closed; a fairly long portion of canal still remains, 
into which an occult hernia may descend. 

Recognizing these objections, the advocates of the second method (Bassini, 
Berger, Do Oarmo, Coley, etc.) attempt to attain a higher closure of the femoral 
canal by suturing Foupart’s ligament to Cooper’s ligament and to the perios¬ 
teum of the pubic bone. The various operations differ from one another only 
in the method of introducing the sutures; in principle they are alike. The¬ 
oretically this method is ideal, but technically it fails to accomplish the purpose 
for which it was designed. First, because, as has already been pointed out, it 
is difficult to obtain an adequately high ligation of the sac; and second, because, 
even with the best possible retraction of Poupart’s ligament, it is extremely 
difficult to obtain with the suture a permanent hold of Cooper’s ligament 
or of the periosteum of the bone. In the first place Cooper’s ligament is 
very deeply placed; indeed, it is within the pelvis, and must bo reached more 
or less blindly. In the second place, the angle between the under surface of ^ 
I’oupart’s ligament and Cooper’s ligament is too great to permit accurate 
adjustment. On many occasions I have convinced myself of the accuracy of 
this observation, both in operating on recurrences, and in numerous opera¬ 
tions upon the c.adaver. 

The objection to the ojwration is that it docs not do what it pretends to 
accomplish. 

ITT. ITioir Apvkoximation of Poitpaut’s Lioamknt to thf. Pubic Bonk 

It is rccc^nized by many that the im{K)rtant part of any operation is an 
exact approximation of Poupart’s ligament, high up, to the pubic bone. Many 
operations were, tlicreforc, devised with this object in view. (It is taken for 
granted that the sac is eliminated in the usual manner; no further mention 
will therefore be made of this step.) Thus Roux nails Poupart’s ligament 
to the pubic bone with a “U”-shap^ metal tack. In a certain proportion of 
cases such a tack heals in situ; did this even occur regularly, it is quite prob¬ 
able that eventually the foreign body would loosen from its bed, become ex¬ 
truded, and allow the release of Poupart’s ligament from its now attachment. 
In addition there is the disadvantage of having a metallic foreign body in 
the tissues, with its attendant complications. Nicoll liores holes in the 
pubic bone, through which he sutures Poupart’s ligament to the pubic bone; 
while Cavazzani employs the obturator foramen to accomplish this pur¬ 
pose. It is questionable whether any of these operations will find many fol¬ 
lowers. 
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IV. Division ok I’orpABx’s Ligament 

Recognizing the difficulty of a proper approximation of Poupart’s ligament 
to the pubic bone, partial nr total divisions of Poupart'a ligament have been 
advised as a priiiiarv stej) (Fabrieius, Delagiiiere). The very division of tliis 
important structure is a drawback to the o])eratiun, as it invites new avenues 
for the formation of a hernia. 

V. Autoi’lastic Pkocedukes 

The autoplastic (fast'ial, musiailar, ])criostea], and osteal) operations (Sal- 
zer, Proknnin, do (laray, Mikulicz, 'rrciulcicnburg, Pollya, etc.) liavo, no doubt, 
a place in the radical cure of sonu; ran; forms of femoral hernia, and in ex* 
ceptional cases one might have recourse to one or the other. 

VI. Hktkiioim.astio Ockrations 

The heteroplastic, operations (Salzer, Witzel, etc.) have manifest disadvan¬ 
tages, and should not Im> eonsidered unless help cannot 1 h‘ obtained otherwise. 

Vir. Incision Aiiovr. Poi'cakt’s Ligament 

Finally, we have the irroiip in which the incision is made aliove Pou))art*s lifin- 
mont. To iiiy mind this is the ideal nn-thisl of apiiroaeh, as it |M>rnnts of manipula¬ 
tions at that jiortion of the hernial canal where most benefit can he afforded. 

This group can again Iki divided into 2 subdivisions. In the first group 
(Lotheisen, etc.) Imloiig those o]>crationH that unite the internal obliipio and 
transvcrsalis muscles to ('oojier's ligament. I'his group undoubtedly consti- 
tiitCB an excellent o}M>ration, hnt from aiiatomical disMNstions I have found 
that after its performance there is still an ojk'h space between the outer edge of 
the attached muscles and the ]M>inl of entrance of the external iliac vein into 
the thigh; this space may be the avcime for the formation of another hernia. 
However, even with this drawback, the operation is an excellent Mno, and I 
have used it in all those cases in which, by force of circumstances (for instance 
in large strangulated femoral hernia*), we arc compelled to divide Ponpart’s 
ligament so extensively that this ligaincnt cannot lie utilized in the subsequent 
plastic. In the second snlKlivision (Riiggi, EdelNihls, (hishiiig, Silver, Mosch- 
cowitz, etc.) Iielong thosi* op<>ratinns that |K!miit of a high ligatnro of the 
hernial sac and a firm closure of the internal femoral ring; in other words, 
these operations embody both principles that have already been laid down as 
fundamental. 

As this is the operation which I (51) have used constantly during the past 
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10 yean, it will be described at some length. 
Bardesceu (4), some 0 yean after the 
writer published his method, describes a 
method practically identical. 

Tho operation can be divided into the 
following steps: 

1. Skin Inoision.—^For most cases a cu¬ 
taneous incision, approximately 3 in. in 
length, but depending upon the adiposity of 
the individual, parallel with the fiben of the 
aponeurosis of tho external oblique, and 
about 1 in. above Poupart’s ligament, will 
be satisfactory; in exceptional instances, to 
bo later explained, a short vertical incision 
may be added at the internal end (Fig. 53). 

As in the operation for inguinal hernia, 
the superficial epigastric vessels must be 

caught and ligated. 

Fio. S3.—MoBCHCowm's Opbbation roa o 

THB Radical Curb or Fbhoral Hbb- *• InClilOU of the Aponeurosil. Kotrac-^ 

MIA. (^mtinuiiiulinnindioaua theumiaJ tion of the 2 sides of the incision exposes tho 
inririon; dotted lino indioatea tho on- • ^ . i j 

aponciirosis of the external oblique and tho 

external inguinal ring, covered by tho inter- 

columnar fascia. The aponeurosis is now divided through the external inguinal 

ring for the full length of tho incision (Fig. 54). 

3. Betraction of the In¬ 
ternal Oblique and Trans- 
versalii Xmoles.—Kctraction 
of the lower flap exposes the 
round ligament (or sperniatio 
cord) and l*oupurt’s liga¬ 
ment, au in an operation for 
inguinal hernia; the posterior 
edge of the inner portion of 
Poupart’s’ligament forma a 
convenient guide to the loca¬ 
tion of the neck of the sac. 
detraction of the upper flap 
exposes the conjoined tendon 
and the internal oblique and 
transversalis muscles. These 
2 muscles, as well as the 
round ligament (spermatic 

cord) are retracted cephalad Sta.64^MoeoHO(»wiTi’«OMBUTioMfOBtHa RadicalCd»b 
. ,' ,, , , , /»,. or Femobal Hbdmia, Sbowimo Ihcibiom in m Aro- 

With a blunt book (big. 55). Navaom or tub Extbbhal Obu^dn, 
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When this is done, there is exposed an irrcji^tlar triangular space, which is 
divided into an outer and inner half by the deep epigastric vessels, which 
course upward and inward; the entire space is covered by the dense transver- 
salis fascia. 

4. Inoiiion of Tranivenalii Fasoia. —The transvcrsulis fascia is now in¬ 
cised or nicked on the mesial side of the deep epigastric vcsiads, and cither tom 
through or sharply divided from the epigastric vessels to near the pnbic bone. 
The moment this is done, 
a peculiar phenomenon oc¬ 
curs ; the properitoneal fat 
lying behind the trans- 
vcrsalis fascia iinmi'di- 
utely bulges into the 
wound; this again pn>res 
the great strength of the 
transversalis fascia. The 
divided edges of the trans- 
vcrsalis fascia an* now re¬ 
tracted in order to expose 
the nwk of the sac, which 
lies inmiiMliatcly lichiiid it. 

5. Exposure of the Sac. 

—This step varies, awonl- 
ing to whethcT the sac is 
empty or c o n t a i n s ab¬ 
dominal viscera. 

If the sac is empty, it 
is simply grasped with a 
strong pair of forceps, and 
with steady traction is 
pulled up from the thigh 
underneath I’onpart’s lig¬ 
ament. As the sac gradu¬ 
ally gives, the forceps are 
applied lower and lower, 
until finally the entire neck, laxly, and fundus appear in the incision ( Fig. 5(i). 

If this simple procedure is imixtssible, the thigh [K>rtion of the sac may 
first be dissected out, either by retracting the lower skin flap or through a 
short perpendicular incision continuous with the original incision. If the sac 
is too bulky, its distal portion may bo cut away, and then the proximal part 
can be readily pulled through. 

If, on the other hand, the sac contains viscera, it is wisest first to open the 
sac by an incision into its neck; the contents are now reduced and the sac dealt 
with in the manner described. 



Kio. Of). - MinwHtxiwiTx's OrKRATioN rciB Tiir. IlAnirAti Curs or 
Kkmohal IIkhnia. 1, Itntraclor holdinx nilnrnid olilii|ua, 
iiilminloliliqueanil IniniivimttU* niuiiRlni,iUHl niuiHl lisRimtnt; 
2, (iii-ii ppiKOKtric vrmda; 3, InoiiiicHi of traiwvormlia (ainiB 
rovoritiK IlcitM-Uxinb’it triRnsio; 4, rRlronlor holiUng the spo- 
nitunma of tiio oxlorniil obli(|uo, oiixHiiiiK 1‘uupHrt’i ligBinant. 




Fw. 66.—Mowncowm’M Opbiiation roK thk Radical Curb op Kkmorai. Hbknia, Showing thb 
Pulling Up op thb Ha^: op thb Fbkobal Hernia frou Undkrnbath Poupart'h I.igahent. 1, 
Retractor holding the oxtomal obliquo, internal oblique and tranavoniaUii miiHcIis, and round liga¬ 
ment; 2, forceps pulling up the sac of the femoral hernia (dotted outline) from underneath Poupart’s 
ligament; 3, retrootor holding the aponeurosis of the external oblique, exposing Poupart's ligament; 
4, sao of femoral hernia. 



Flo. 57.—MoacHCOWm'B Operation for the Radical Curs op Femoral Rernia, Showino the 
IgoATioN AND KxTiftPATioN OP THE Hernial Sac. 1, Retractor holding the aponeunisia of .tim 
external oblique, the internal oblique and transversalis muscles, and round ligament; 2, sac of femoral 
hernia, pulled up into the inguinal region, neck already ligated; 3, retractor holding the aponeuraeia 
of the external lAilique, exposing Poupart’s ligament. 
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In dealing with a strangulated hernia, it is always heat first to open the 
sac by an incision into its neck. In these cases an exudate into the hernial 
sac already infected by bacteria is fnxiueiitly present. In order to prevent 
this infected fluid from running back into the peritoneal cavity when the 
strangulation is relieved, the peritoneal cavity is first protected by judiciously 
placed packings. The strangulation is now relieved; it is usually caused by 
the sharp edge of Poupart’s ligainent or by Giinl)ernat’B ligament. In either 
case, it is best to relieve the strangulation by cutting or nicking Ponpart's 
ligament. This can be 
readily done from with¬ 
out inward, and abso¬ 
lutely Tinder the guidance 
of the eye, thereby avoid¬ 
ing injuries nut only to 
the strangulated intes¬ 
tine, but also to an ab¬ 
normal obturator artery. 

This vessel, as is well 
known, is frctpiently 
given olf ns a brunch of 
the deep epigastric ar¬ 
tery, and in its course en¬ 
circles the field of opera¬ 
tion, running around this 
part of I’oupart's and 
Ciiinl)ernat’s ligunicnt. In 
such instances, if the in¬ 
cision of the strangulat¬ 
ing ring is done blindly 
from below with a her- 
niotomc, the vesstd is in 
danger of being injured, 
caught and ligatc-d through the inguinal incision. 

If the parts arc now cxuniiiicd, it will bo seen that the femoral hernia 
has been converted, to all intents and purposes, into a direct inguinal hernia. 

6. IsolatioB, ligation, and Extirpation of tho Eomial Sao (Fig. 57). 
—Attention has already been called to tho great abundance of proporitoneal fat 
in this region. This fat also su^^ests tho proximity of the bladder; the isolation 
of the sac should, therefore, lie done with caution, so that the bladder will not bo 
caught in the ligature. The sac should bo isolated high np, so that no dimple 
remains. The ligation is done cither by transfixation or by a purse-string 
suture. 

7. Clorare of the Internal Femoral Bing.—The upper leaf of tho aponeu¬ 
rosis of the external oblique, the internal oblique and transversalis muscles. 



Fki. 68. —MowiifowiTz's OpKfunuN ros thk Radicai. runs 
ur Ksm<ihai. Mkhnia, Hbuwinu thh Hiituksh PAsnsn is Onusn 
ii> ('iA)HK TUK Intkhnai. KsHUHAb KiN<i. I, IlHlrnrUir hiildItiK 
th» inUtninl oliUqun siicl IruiwvnrmlM 

null round lisumi-iit; X, nock of sac liaalod; S, C!iio|Msr*s lUtsmunt; 
4, I'ouiHin'H liKiiniont; 6, ntlroclor liuldinii tho apuneuruida of 
(ho ■■xtoriiid oiduiuo, mpoidiiK Puupart’a liKainont: 0, autuma 
paMWAl Im-Iwih'ii C?oo]M!r'a and Houpart'a lisanicnts. 


Even if iiijunxl, the obturator art(‘ry (iun bo rewdily 
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TOimd ligament (or apematio,cord) and the upper leaf of the transrersalie faeoia 
are now retracted with a blunt ho<&. A sponge brushes away the delicate cel¬ 
lular tissue in the bottom of the wound, and we have exposed before us^ run¬ 
ning upward, backward, and outward from the posterior margin of Gimber- 
nat’s ligament, a very strong ligamentous band, the ligament of Cooper. When 
this is done, the following anatomical structures present themselves: anteriorly 
the shelving edge of Poupart’s ligament; externally the deep epigastric vessels, 
and at a slightly greater depth the external iliac vein; internally the spine 

of the pubis and Gim- 
bemat’s ligament; and 
posteriorly Cooper’s lig- 
ament and the pec- 
tineuB muscle. Above, 
under the retractor, are 
the peritoneum, upper 
leaf of the transvemlis 
fascia, round ligament 
(or spermatic cord), in¬ 
ternal oblique and 
transversalis muscles,, 
and upper leaf of the 
aponeurosis of the ex¬ 
ternal oblique. The in¬ 
ternal femoral ring is 
thus perfectly exp(»ed. 
With a strong, small 
full-curved needle, 
armed with No. 3 Pa- 
genstecher thread, su¬ 
tures are passed over 
the site of the femoral 
ring, between Cooper’s ligament and the periosteum of the pubic bone, on the 
one side, and Poupart’s ligament on the other (Fig. .58). 



Tia. SB.—MoMBcowm’a Opebatiom for the Radicai. Cure op Fem* 
ORAi. Hernia, Bbino Finihbbd rt tbb Addition of an An- 
DBBwa’ Opbration for iNauiNAb Hernia. 1, Sutuna uoitiDg 
Cooper'i to Poupart'a ligament; 2, auturea uniting the nponouroeia 
o( tte externEl oblique, the internal oblique and tronaveiealia inu»- 
eiaa to Poupart'a lii^ent. 


When the sutures arc tied, Poupart’s ligament will hare been approximated to the 
pnhio bone, thereby oblitemting to a great measure the internal femoral ring; the ring 
cannot be completely obliterated, because room must be left for the passage of the 
external iliac and femoral veins. In a majority of instances 2 sutures will sufiiee to 
close the ring. The most external suture goes as near as possible to the external iliac 
vein, without constricting it; while the most internal suture also includes Gimbemat^s 
ligament in its grasp. 


8. Closure of the Seep Weniid. —^Thus far the operation resembles in most 
parts that of Ruggi; but, as already stated, the displacement of Poupart’s liga- 
mdbt predisposes the patient to the development of an inguinal hernia. In 
order to obviate this danger, the divided transversalis fascia is first united 
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bj aatur^ prafenbly by overlapping its edges, and then additional auturea 
an passed in the following manner. The round ligament (or spormatio omrd), 
having been nplaced in ito normal position, Pagenstecher thread anturos, to 
the nnmber of 5 or 6, are passed, whidi include the aponeurosis of the external 
oblique, the internal obliqno and transversalis muscles, on the one hand, and 
Poupart’s ligament, just anteriorly to the first scries of sutures, on the other. 
Can must bo taken to leavo siifiieient room at the inferior angle for the emer¬ 
gence of the round lif^nient (or spermatic cord). When these an tied, it will 
be seen that the deep wound baa bron closed by a typical Andrews* operation 
for inguinal hernia and the 
possibility of a formation of 
an inguinal hernia has been 
obviated (Fig. .50). 

9. Closure of the Snpeill- 
eial Wound.—This step in¬ 
cludes suturing of the apo- . 
neurosis of the external 
oblique, by an overlapping 
stitch (Fig. GO), and of the 
skin. 

The wound is dressed in 
exactly the same manner as 
described for inguinal her¬ 
nia. 



'Ti— Ro. 60.—Mofu^f-nwiTt's Operation VOS TRBllADicAi.Cvaa 

J he after-treatment docs Fenihul Hernia; OvEBiJimNO op the Aponeveohs 

not differ from that of an or- or ™b External Obucoe. 

dinary inguinal hernia. 

Dangers and Difionlties of the Operation.—!. In order to prevent the for¬ 
mation of a possible hematoma in the loose cellular tissue, komoatasiB must bo 
carefully attended to. 

2. In isolating the sac, the proximity of the bladder must be constantly 
borne in mind. 

8. The deep epigastric vessels may bo injured in passing tho 2 deep layers 
of sutures. Inasmuch as these vessels arc fully exposed, injury must bo the 
result of sheer carelessness. 

4. The external'iliac vein may be injured. It is necessary thi^ the prox¬ 
imity of the vein be carefully borne in mind. If injury is fear^, the vein may 
be protected by a properly placed blunt retractor. 

6. The most external of tho deep layer of sutures may bo placed too 
close to the extomal iliac vein, and, when tied, tho vessel may be compressed; 
this may lead to a thrombosis, or at least an annoying temporary edema of 
the lower extremity. 


Results. —^During the past ten years, I and my oolIeagneR have performed many 
such operations; in not a single instance has a recurrence followed. In one of the 
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earliest cases operated upon (this was done by one of the house surgeons of the hos¬ 
pital), a deep hematoma formed, necessitating a reopening of the second layer of deep 
sutures; this resulted in a direct inguinal hernia, which was successfully repaired. 

Another great advantage of this operation is that it permits, at one sitting and 
through one incision, the radical cure of both an inguinal and femoral hernia. It is 
true that excellent results arc obtained by other methods as well. 


BABE FOBMS OF FEMOBAI. HEBNIA 

I have seen but very few cases of abnormal femoral hernia. As compared 
to the classical typo, these are so rare as to be regarded as surgical curiosi¬ 
ties. But little space will, therefore, be devoted to these rare types. 

1. A prevasoular femoral hernia is one that descends in front of the 
femoral vessels within their sheath (Moschcowitz, 48). 

2. Hesselbaoh’s hernia passes to the outer side of the femoral artery, 
lying wholly in the lacuna muscularis. 

3. Cloquet’s hernia passes through the femoral canal to the inner side 
of the femoral vein; it docs not, however, like an ordinary femoral hernia, 
escape from the saphenous opening, but spreads out upon the pcctineus muscle, 
and is covered by the pubic portion of the fascia lata. 

4. Langier’s hernia escapes through a defect in Uimberuat’s ligament. , 

5. BetroTasenlar Hernia. —Some authors speak of a rctrovascular hernia. 
I myself, however, deny even the possibility of such an occurrence. 


DMBIUOAL HERNIA 

So many vessels or stnicturcs (the urachus, the 2 umbilical arteries, and 
the umbilical vein) have passed through the umbilicus during embryonic life, 
that it is difficult to decide at first glance which of these structures is to be 
blamed for making the rc<iniaitc hole in the transvcrsalis fascia, through which 
an umbilical hernia subsequently develops. 

It is beyond the scope of this article to discuss in detail the development of 
the umbilicus. As its gross anatomy is, however, of the greatest importance 
for a proper understanding of the pathogenesis of umbilical hernia, it is 
necessary to devote a few lines to its description. 

ANATOMIOAXi OOITBIllBBATIONB 

The umbilical vessels are peculiar in 2 respects; first, there are 2 um¬ 
bilical arteries and only 1 umbilical vein; second, the arterira and vein sep¬ 
arate and run in different directions. 

In the erect position, the largo umbilical vein is superior, while the um¬ 
bilical arteries and the urachus are inferior. Upon reaching the peritoneal 
side of the umbilicus these 4 structures immediately proceed in different di- 
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reotioiu. The umbilical vein runs backward and slightly to tlie right, into (he 
fatty tissue of the ligamentuin teres of tho liver; tho urachus descends per- 



Fto. 61 .—Umbilicus or thb New-bokn. (Wshlcycr.) 1, Uiul>iU«sl 2, urochuH; .1, umbiUeal arterias. 


pendicularly from the inferior inurgin of the iiiiibilieiis to reach tho vertex 
of tho bladder; and finally tho 2 iimhilicnl urtewics diverge and descend as 


obliterated hypogastric arteries t^i tin* lateral sides of the 
bladder (Fig. (51). 

The gross anatomy of the nmhiliens mnst also lie under¬ 
stood in order to explain the most fii‘(|nent findings in an um¬ 
bilical hernia. 

1. Tho skin is not continuous across the umbilicus. 
When the «ird is ligated in the newiMirn, the part covered 
by the amnion lUHiroses and is luist off. leaving a shallow nicer 
behind, which becomes exivercHl by (he surrounding epi¬ 
thelium of the skin. 

2. The superficial fascia coming from all sides liccomes 
directly adherent to the cicatrix in the centc‘r of tho um¬ 
bilicus; not even a trace of sulNmtancons fat is present to 



separate these two layers. 

(The inner margins of tho sheaths of the recti do not 


Fiu. 62.—DuaBAM- 
MATIO CBOBB-HBO- 
TION or TMB UM- 


meet at the location of the umbilicus; tho umbilicus may, 
therefore, be regarded as a deficiency in the linea alba.) 

3. The transversalis fascia is perforated at 4 points in 
order to permit tho passage of the 3 umbilical vessels and of 
the urachus. As already stated, these 4 openings are so dis¬ 
tributed that the opening for the large umbilical vein is most 
superior, while the remaining 3 openings arc most inferior 


BILICUa IM A Vbb- 
TICAL DiHBCnON. 
1, Skin; 2, wpor- 
fwiBl (BBciB; 3. 
tnnavenaliH fa*- 
raa; 4, perituneum; 
6, umlSlieBl vein; 
6, uraohoa; 7,Rich> 
vt’s (asda; 8, um- 
liUical cicatriE. 


and approximately on one level. That portion of the transversalis fascia situ¬ 


ated between the 4 openings has received the name of “liichet’s fascia.” As in 
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■U other parte of the abdomen, when blood-vesaela make their exit from the alh 

domen, tho tranaveraalia faaeia is perforated by the vessel; furthermore^ there 

is not merely a hole with sharply defined edges, but this fascia becomes everted 

and finally merges with the wall of the vessel itself. Now, in the completed um- 

__bilicus, these vessels are not continued be- 

yond the niveau of the umbilicus, because 

they have sloughed off; therefore, the 

s transversalis fascia ends at the umbilicus 

Fio. 68. — DiAOMmu.vic Cboh - saonoir and joins the superficial fascia. 

TnonoB tra Uw*» Paw or raa Um- * « l* j xu x r 

biuoiib; IK A Hobhontal Dibbctiuk. »• Jjenind the transversalis lascia 

1 , BUn; 2 , auper&dal fa^; 3, there is the continuous layer of peri- 

dominlA; 4, tranivenaUa faieu; 6, pen- . ^ 

toneum; 6, amUUoal vein. toneum. Theoretically, therefore, a cross- 

section of the umbilicus varies at differ¬ 
ent levels and also upon a vertical or horizontal section. 

In.Figure 62 is shown diagrammatically a vertical section through the 
center of the umbilicus. Figure 63 shows diagrammatically a horizontal cross- 
section in the upper part of the umbilicus. Figure 64 shows diagrammatically 
a horizontal cross-section of the umbilicus 
at its center. Figure 65 shows a diagram¬ 
matic cross-section of the umbilicus at the 
lower part. 

After the umbilicus has formed, tho 
urachus and tho 2 umbilical arteries are 
fi rml y united to the anterior abdominal 
wall; on this account there is very little 
space for the formation of a hernia be¬ 
tween the margin of the umbilicus and 
these vessels. Indeed, hernia in this location is of exceptional rarity. The um¬ 
bilical vein, however, enters directly backward into the fatty ligamentum teres 
of tho liver, leaving an opening that is practically unprot«ited; this opening, 
so to speak, invites the formation of a hernia. This is actually what happens 

in an umbilical hernia; and careful ex¬ 
amination will allow that practically all 
umbilical herniut pass through the hiatus 
in tlie transversalis fascia that has been 
~ D**®"****™ Okow-sb™ by the perforation of tho umbilical 

Tbbocok Tsa howmn Paw of ihb Um- . S , i . 

Biuoiw, IX A HoutoMTAi. DiRBcnoM. vciu. Evon whcn thote IS uo homia pros^ 

ent, ire om frequently faelfte^up. 

toneum; 6. umbUioei arteries; 7, uiBohus. per edge of the transversalis fascia at this 

point Even a casual examination, par¬ 
ticularly of the smaller umbilical hemiai, will show that the protrusion is 
throuf^ the upper part of the umbilicus. 

This point also explains a very peculiar finding in most, if not all, 
umbilical hemis, namely> thaf> despite a hernial protrusion, tiiere is pree- 






Fio. 64.— Diaobammatic Cboss-bbotion 
TBBOU oa TBB Centbb or tbb Umbiucos, 
in a Hobiiontal Dibbctiok. 1, Sldn; 
2, suporficittl fascia; 3. rectus abdominis; 
4, transvers^is fas^; 6 , peritoneum; 6, 
umbilical dcstriz; 7, Bichet's fascia. 
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ent at the same time an umbilical depression (Fig. 

67). 

This proves that an umbilical hemi^ is not a 
hernia throuf^ the umbilicus, but through one aide 
of it. 

An umbilical hernia can, therefore, be well repre¬ 
sented in a vertical cross-section as in Figure G(t. 

It is furthermore apparent that an umbilical hernia 
has the following coverings. 

1. Skin (no subcutaneous fat). 

2. Superficial fascia. 

3. Very much attenuated transversalia fascia. 

4. Peritoneum. 

Practically, however, these 4 layers arc blended to¬ 
gether. 

Several different varieties of nmbilical hernia are 
described, but both on theoretical and practical grounds 
these varieties are identical. AImve all, there is no rea¬ 
son whatever to make a distinction between umbilical 
hernia in children and in adults. Roth anatomically 
and pathologically they nn> certainly the same. It is 
true that an umbilical hernia in children is more amen¬ 
able to non-operative treatment (it fnH|unntly disap¬ 
pears even by itself) than one in adults; but this is 
hardly a sufficient basis upon which to make a special 
classification. 

nuBAnam or TnamoAi. hbbhia 



Kid. (M. — DlAdlMMMAnO 
r;Rowi-«tK<?ni)N nr an 

UMBII.ICAI. HKHNIA in 
A Vkmtk'al Dirkction. 
1, HUti; a, HuperfirJal 
furiu; a, tmnmroriBUi 
foMda; 4, peritoneum: 
5, uiiiMIleal vein; 0, 
umehus; 7, umMUeal 
dentrix; 8, lUehnt'a fu- 
cia; 0, utiiliUicsl bomin. 


In very young children and nurslings small hernias 
are often met with which disappear spontaneously as the two recti muscles dis- 
velop. It is possible that this cure is only an apparent one; it is plausible, also, 

_ _ that an umbilical hernia in 



rta. (RT.— 'UnsiuoAi. HasNU. Note depreHion of tlw 
umUlieua briow tha hernia. 


adult life is only a reappear¬ 
ance of one that existed dur¬ 
ing early infancy. 

Operation of small hemisa 
in infants is practically never 
indicated. Furthermore, we 
can assist nature in the euro 
by keeping the hernial sac al¬ 


ways empty. Trusses of vari¬ 
ous kinds have been invented for this purpose, but these have no advantage over 
the simple procedure about to be described. 

80 
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This consists in the firm application of a strip of adhesive plaster after infolding 
the umbilicus. The adhesive strip ia changed after each bath, and at each sitting a 
new strip is applied at a slightly 'different angles so as not to irritate the dcin. The 
prophylaxis and treatment of diseases that cause an increase in the intra-abdominal 
pressure are also indicated. When the hernia is a large one, and the child has reached 
a suitable age, the operation about to be described is indicated. 

In children there is usually present only a single sac, and the hernia as 
a rule is perfectly reducible. In adults, however, complications may arisen 
either from the pressure of trusses or from mild degrees of strangulation or 
other traumata. A mild intraperitoneal inflammation ensues, causing adhesions 
not only between apposed surfaces of the sac, but also between the contents 
themselves. Such hemim are frequently irreducible; furthermore, sacculations 

and diverticnlations of the sac are 
formed, which render the reduction of 
the contents difficult, even at operation. 
The sacculations and adhesions also favor 
strangulation, which in turn increases the 
inflammatory pi'ocpss; in this way a vi¬ 
cious circle is established. 

[frabilical herniffi in adults occasion¬ 
ally attain an enormous si/e, adding to 
the gravity of an operation. 

The value of truss treatment in adults 
is practically nil. 

The radical treatment of umbilical 
hernia has undergone as many vicissi¬ 
tudes as that for inguinal hernia. There 
Fie. es.— Mato OraiuTioir fob Umbiu^ gye howcvcr, certain fundamental prin- 
lower flap underneath the upper flap. ciples that apply to all operations for um- ' 

bilical hernia. 

Osneral Xeaiures in Operations for Umbilioal Hernia.—The incision into 
the hernia is to be made with great care. The thinness and absence of struc¬ 
tures upon the apex of the hernia have already been pointed out and, if 
one is too bold, an injury of the hernial contents is not an unlikely happen¬ 
ing. After the sac has once been opened, the incision can be completed 
boldly. 

The contents of an umbilical hernia are most frequently small intestine, 
omentum and transverse colon; occasionally the stomach. The contents must < 
be freed from one another and from the hernial sac; all the septa and diverticula 
must bo opened up; and adherent omentum must be separated or, if necessary, 
removed. Eefore suturing the hernial opening, the Anger is swept around the 
ring in order to make sure that everything is free. 

Xethods of Operation.—The various operative procedures that have' been 
proposed are the following: 
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1. Suture of the peritoneum and suture of the skin; that Uiia method is 
insufficient is manifest. 

2. Through-and-throngh suture of all the structures gives only sli^tly 
better results. 

3. Oiiiphalcctomy, i. c. excision of the 
umbilicus, followed bv incision of the sheaths 
of the 2 recti, with snlwwjucnt suture in lay¬ 
ers, gives somewhat l»etter results, yet not suf¬ 
ficiently encouraging. 

. 4. Graser’s nicthod (19) of suturing the 

different layers not in one line, but so that 
they meet at right angles, is an improvement 
over the foregoing. 

5. Transposition of the 2 recti and 
various plastics upon the anterior sheaths of 
these muscles have hud a transitory vogue. 

Finally we eoinc to the modern op**ra- 
tions for uinbilieal hernia. 

6. Either a longitudinal (Blake, 9) or a 
transverse (Mayo, 39) ineision is mode over 
the hernial protrusion. For reawnis already mentioned, it is preferable to open 
the sac very early in the operation; the complete opening of the sac can then 
be done more boldly. 'Phe hernial emitents arc liberated fnnn the sac and all 

septa arc divided and the contents arc ro- 
duei‘d into the alidomcn. 

Sutures of heavy ehnunieirA’il eutgut or 
strong I’ngciistechcr thread arc now paa8e<l 
in the following manner. (Formerly it whs 
(leeiiietl advisable to suture the peritoneum 
separately, but thin is no longer found to be 
niH-esHury.) Kaeli stitch |»enetrute8 on one 
side the tissues at the incised margin; on 
the npiKisite side, at a distance of 1 or 2 
inches from the margin. All sutures arc in¬ 
serted ill the form of mattress stitches (Fig. 
<(M). Keveral such sutures are passed, the 
iiunibcr de|iending upon the sise or the. alien¬ 
ing. When these sutures arc tied, one flap 
is pulled underneath the other (Fig. 69). 
If necessary, intermediate sutures arc passed. 
Finally, the superior layer is sutured with 
interrupted sutures over the inferior layer 
(Fig. 70). The skin is sutured in the usual 
manner. 

Many of the afflicted patients ara inordinately fat, and this fat, even if 
aseptic, exudes fat and scrum for some time. It is, therefore, wise not to 



Fto. 70.— Mato OpsRATioif roa UiiBii,lCi.L 
Bbsmia. OveiUppina of th* two flaps. 



Km. SO.— Mato Opbsation run tiM- 
BiLiCAL IIbhnia. Msttress sutures 
ti«l; lower flap drawn undnrneath the 
upper flap. 
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sature the external wonnd too tightly; in very stoat patients even the intro¬ 
duction of a draixiage tube is indicated. 

If aseptic healing is obtained, the results ore excellent. In theory each 
method has some advantage over the other, but in practice both give equally 
good rcsulte. The advocates of the transverse incision contend that, throu^ 
their attachment to the sheaths of the recti, the lateral flat abdominal muscles 
tend to pull the vertical suture line apart; on the other hand, the transverse 
suture line is more likely to be pulled apart when the patient lies flat; and it is 
advised, by the advocate of the transverse incision, that the patient lie after 
the operation with the legs drawn up and shoulders elevated, so as to take off. 
all tension. The vertical incision has perhaps the slight advantage that a co¬ 
existing diastasis of the recti can be correct^ at the same time. 

Bangers and BiiBonlties of Operative Treatment.—^The operation in old cases 
of umbilical hernia is not a simple matter. Postoperative distention is a 
source of great discomfort to the patient and of considerable anxiety to the 
surgeon. The flabbiness of the patient and the distention tend greatly to em¬ 
barrass the circulation, which, in its turn, favors the development of pneu¬ 
monia. The number of infections is larger than in other forms of hernia. In 
spite of those drawbacks, the ultimate results are good. 


EEBNDL INTO THE UMBIIJOAL COED 

The name *‘homia into the umbilical cord” is a misnomer. Under the 
gonorio term “beruia,” we understand a protrusion of a hernial sac, cuusisting 
of poritonoum. As will bo shown, no such sac is found in the malady under 
discussion. It is also customary to discuss so-called “hemisa into the um¬ 
bilical cord” as a subdivision of umbilical hernia. This is also an error, for 
the following reasons. Hernia into the umbilical cord is really an antenatal 
disease; but the umbilicus is an anatomical landmark that is formed only 
> post partum, and therefore has no relation to hernia into.the umbilical cord, 
s Furthermore, under the term “hernia” we assume a protrusion of a visous 
otit of the abdomen; but in a hernia into the umbilical cord the contents were 
probably never within the abdomen. 

Pathogenesis.—^At an early stage of embryonic life certain portions of 
the intestine are extra-abdominal; later these recede at the same time that 
the lateral abdominal walls meet in the median line and close over the opening; 
except at the attachment of liie tunbilical cord. Now in a hernia into the 
umbilical cord this recession of the abdominal contents does not take place, and 
the lateral abdomixul walls do not meet oieh other. 

fhirgloal Anatomy.—^Hemim into the umbilical cord vary greatly in sine. 
The smaller varieties contain only a loop of the intestine; the laiger ones 
contain not only a large part of the intestimd tract, but very frequent^, also, 
the liver, spleen, etc. 



HERNIA OF THE LTNEA ALRA 


101 


At one point of the protnuion the umbilical cord is inserted. Around 
the base of the protrusion the cutaneous margin of the umbilicus is seen as an 
irregular wavy line. 

The external oovorings of such a hernia aro tho much tliinned out and 
separated structures of the cord, i. e. a continuation of its amniotio layer. In¬ 
ternally, there is a very thin membrane which is continuous with the perito¬ 
neum, but not part of it, because it is entirely non-vaseular. In the fresh 
state both membranes are transparent, so that tho underlying viscera aro 
rect^izable with the greatest ease. Uccausc tho external and tho internal 
membranes aro non-vascular, a natural mummifying pmeess sets in soon after 
birth and upon exposure t4> the air. 'J'licso lucuibraucH 8«mhi Uxiomo opuquo, 
and infection oocurs, resulting in a rapidly fatal peritonitis. If the horiiiu is 
very small and preeantious are taken to pn«vent infection, adhesions may 
form, and thus spontaneous healing is possible. The cicatrization proceeds 
from tho cutaneous margins of tho umbilicus. 

Treatment.—It is surprising how many cases can be saved by an immediate 
operation, despite the apparently enormous deformity. 

The operation consists in a complete extirpation of both internal and 
external coverings of the hernial protrusion and snbscMjupnt suture of tho 
defect, cither in layers or by through-and-througb sutures. 


HEBMIA or THE LINEA ALBA 

All hemie that occur in the midline of the abdomen, with tho exception 
of those that occur at the umbilicus, arc grouped collectively under tho name, 
“hernia of tho linca alba.” They are more frequent above tho umbilicus than 
below. This is doe to the greater width of tho tinea alba above the umbilicus. 
Longitudinal bulgings of the linca alba arc occuisionally called berniic, but 
they are not hernim in the true sense of the word, because there is no defect 
in the transversalis fascia. These bulgings aro caused by a wide separation 
of the recti within their sheaths. 

' Pec au se of their greater frequency above tho umbilicus, these homiic have 
also been called “epigastric hernia*.” Epigastric hernia) vary greatly in size; 
some may be no largmr than a pea, others again may attain the sizo of a fist. 
The larger sizes are very apt to occur in the immediate vicinity of tho um- 
bilieus; in fact, it is still a question whether these are not really umbilical 
hemie. The greater majority, however, aro very small; in fact many are so 
spm ll that it is questionable whether they are hernise in the true sense of the 
word. In most of the cases that I have operated upon I have failed to con¬ 
vince myself that prior to the operation there existed a true hernia with a 
true sac. 

Bugieal Anatomy. —^The lines alba, situated in the midline of the abdomen 
between the two recti muscles, is an aponeurotic structure formed by the union 
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of the sheaths of the raeti on either sid?. It is broader ‘above the nmbil inna 
than below; and is in relation posteriorly with the peritonenm, but separated 
from it by the transversalis fascia. 



Fio. 71.—DiAOBiumaTia Caoas-sacrioir or AmsBioR Abdominal Wall, iLLnBTKATiNo teb Fobma- 
noN or TBB Linba Alba. 1, Sldn Bnd aubeutaneoua fat; 2, mjpnrfiaiBl faBcia; 3, abdominal miuolea; 
4, tranavenalia faaoia; S, peritoneum. 

Figure 71 shows schematically not only the formation of the linea alba, but 
also its relationship to the transversalis fascia and peritoneum. 

As in other parts of the abdomen, the blood vessels nm between the perito- 



Fm. 73.—DiAOBAMHAno CBoefr«aonoN or Amtbbiob Abdominal Wall, Illubtbatino tbb Linba 
Alba, at a Point Wmbbb it la Pibbcbd bt a BLOOD-vaaaBL. Note outward prolongation of tho 
tranavenaUe faaoia. 1, Sldn and aubeutaneoua fat; 3, auperficial faecia; 3, tcctua abdominia; 4, 
tranavenalia faaaiB; 6, peritoneum; 6, outward prolongationa of tranaverealie faecia; 7, artery pieroinc 
linea dba. 


neum and the transversalis fascia. Normally, the linea alba above the urn- 
bilicuB is perforated by numerous blood-vessels. These vessels must of neces¬ 
sity perforate the transversalis fascia; in so doing, they receive the customary 
outward prolongation of tho transversalis fascia. At the level of one of these 



Fko. 73.—Diaohammatic CnoaB-aBonoN or Antbbiob Abdominal Wall, iLLumiATiNO trb Linba 
Aiba, at a Point Wbere rr n Pibbcbd bt a Blood-vb88BL, and Sbowino, also, tbb Formation 
or IBB FALCiroRM Lioambnt or tbb Liveb. 1, Sldn and aubeutaneoua fat; 2, auperScial faada; 
3, reotua ubdominia; 4, tranavrraalia faaoia; 5, peritoneum; 6, falcibirm llvunont of the liver; 7, 
arteiy piercing the linea alba; 8, outwaid prolongationa of tranavenalia faaoia. 


vessels, therefore, the linea alba, should be represented schematically as in 
Figure 72. 

The space between the posterior sheath of the rectus and the transversalis 
fascia is very narrow. Indeed, the space is purely a hypothetical one. Further- 
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Fni. 74 .—Diauhamiiatic CRoiui-sBcnoii or a Hbrkia or thr Linra 
.\LnA, iLLt’HTHATiRii Ito CoVBHINaM. I, Hkin Rlul milwUtAIKHIUII 
fnt; 2, mipt-rfirinl fiiwia; 3, rmtUA alxluiiiiiii»; 4, IranHVpnmlia 
fawia; 5, pnit4>ni>uiir, 0, falrifurm ligami'nt o( the llvar; 7, artery 
piprciog liuKa allm; H, uutwanl prolongatioua o( (raiuiVoniaUi 
faacia; 0, hernia o{ the Unoa alba. 


more, if it is considered, as I have shown upon a previous occasion, that at the 
point where the vessel pierces the transversalis fascia, there is an outward 
prolongation of this 

structure, even this ^ 

hypothetical space dis¬ 
appears, because at this 
point the lines alba and 
the transversalis fascia 
are joined. I have gone 
at some length into ex¬ 
plaining an apparently 
very trivial point; but 
this point is of the 
greatest iinjK>rtnnce. Ixi- 
causc it enables us to ex¬ 
plain certain peculiari¬ 
ties of an epigastric 
hernia. 

The hole in the transversalis fascia through which a vessel passes to the 
surface is a weak spot, and it rccpiires nicndy an increase in the intra-ab<lominal 
pressure for the nearest siibjactmt structure to 1)c forced into it. 

And now I wish to call attention to 
another anatomical piint, the impor¬ 
tance of which has not been generally 
recognised; namely, that in the mid- 
lino of the abdomen, or rather slightly 
to the right of the lines alba, there is 
attached the falciform ligament of tho 
liver. This ligament is composed of 
two layers of peritoneum, inclosing 
considerable adipose tissue. Anteriorly 
this adipose tissue is in close juxta¬ 
position with the transversalis fascia 
of the abdomen at tho lines alba. 

A diagrammatic horizontal cross-sec¬ 
tion of the lines alba at the point where 
it is pierced by a blood-vessel can, there¬ 
fore, be illustrated as in Figure 73. 

Given a hiatus in the transversalis fascia, made by the piercing of a blood¬ 
vessel, it is manifest that the first tissue that can be forced through this open¬ 
ing would be the peritoneal fat inclosed in the falciform ligament. An ordi¬ 
nary epigastric hernia would, therefore, in a diagrammatic cross-section, 
appear as in Figure 74. 

The holes in tho transversalis fascia arc very small; the fascia and the 



Fio. 76.— Momticowiti'r Opkkation r«n Hbr- 
MIA OP TBB Linba Alba. 1, ArUiry iHnrcins 
lines Riba; 3, propcritoneal fat eontinuaua with 
the faldform ligament of the liver. 
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Fin. 76.—MutcBOowm'B OpaiunoN run Ukrnia or 
TBB Linha Aua, Bhowino tbb TiuNavBiiBii Bbrr 
IN TBB liiNBA Alna. 1 , liKatod uUny; 2 , properi- 
tuneal fat liaated in four Ketioni.. 


other component parts of the lines alba are strong and inelastic. These facts 
explain why the so-called epigastric hemisB nuely attain a very large size. 

As a result of my observations upon epigastric hemisB, I am able to answer 

unequivocally that I have never 
failed to isolate a distinct Targe 
vessel coming throng the hiatus, 
accompanied by a larger or smaller 
piece of fat, directly continuous 
with the fat of the falciform liga¬ 
ment. 

There is almost never a dis¬ 
tinct hernial sac present Indeed, 
if one works exactly in the mid- 
line, or a little to tho right of it, 
the peritoneal cavity will never be 
entered, a very puzzling circum¬ 
stance to one who is nut aiHjuainted with the pathological anatomy of these 
hcmiiv. If one insists on opening tho peritoneum, this can bo dune only along 
the left margin of the hernia. 

In the symptomatology of these cases the gastric distress has been commonly 
explained as duo to the presence of the 
stomach; hut no one, as far as I am aware, 
has actually observed the stomach in such 
a hernia. Furthermore, as in most in¬ 
stances there is not even a hernial sac, I 
do not see how the stomach can enter. 

Therefore this symptom is more rationally 
explainable by the simple dragging upon 
the fat and peritoneum of the falciform 
ligament. 

Treatment.—The operation usually car¬ 
ried out for these hernia; is as follows. 

The linen alba Over tho site of the hernia 
is split Immediately, the previously men¬ 
tioned nodule of fat is encountered. The 
su^ieon observes the thin, shiny covering 
of the fat, and mistakes it for the peri¬ 
toneum. He incises this covering, and, 
after a rather summary examination, he at once assumes that he is dealing with 
adherent omentum. In order to orient himself still better in regard to the true 
condition of thinp, he b^ns a dissection with the object of further opening 
the peritoneal cavity; this he finally accomplishes after much labor. Of conrse, 
ho finds nothing, and, therefore, complacently sews up the freshly opened peri¬ 
toneum and lines alba. 



Fia. 77.—MoscBcowm’s Opbnation ior 
HRB mA or iBN IdNRA Aisa. Vend and 
fat hava bean ligated, and Uie rtumiM inuhed 
baek into tbe tranaverae aiit in the Unea 
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Ever since x have been convinced of the correctness of my observations, I 
have practiced the following simple procedure: A small vertical incision is 
made over the center of the so-called hernia. The skin and snbeutaneoos fat 
are divided and retracted, tliercby exposing a lump of fat Search is now made 
for the blood-vessel previously mentioned; usually it is found upon the loft 
side of the protrusion; this vessel (Fig. 751 is caught and ligated. The fat is 
now teased apart, in order that the oper¬ 
ator may bo absolutely convinced that 
there is no tnie sac. The shreds of fat 
are ligated to obviate secondary hemor¬ 
rhage (Fig. 76). The ligatures are 
placed close to the lartteui of the hole in 
the transvcrsalis fascia. The stumps are 
now pushed back inbi the hole (Fig. 77) 
and the latter closed with I or 2 stih-lics 
(Fig. 78). Finally the skin is clost-d in 
the usual maimer. 

On theoretical grounds it may be ar¬ 
gued that the procedure just described is 
faulty, licemnsc of the possibility remain¬ 
ing that the fat is mcrelv reduceil into 78.— Moschcowiti’s Ofb*^ok »os 

, , , .... Hernia ur THS I.INSA Ama. Openlns id 

the space tietween the transvcrsalis fascia Udkr rUir oloaed by two ntiunt. 

and posterior sheath of the re<.‘tus. In 

order to combat this argument, 1 refer to my previous oliservations, represented 
in B'igure 72. It is seen that, owing to the outwanl direction of the transversalis 
fascia, there is a blending of the transversalis fascia and sheath of the rectiu; 
therefore, the stumps of fat and ligatures cannot be pushed anywhere except 
into the properitoneal space. The sutures which close up the hole grasp all the 
component parts of the linea alba at that particular point, namely linea alba 
plus transversalis fascia. 

Strangulation is exceptionally rare in epigastric hemim, but that it can 
occur is amply proven by an interesting case reported by Hotchkiss (28). A 
similar case was operated upon by mo (52). - 


LATERAL VENTRAL HEEHIA 

Analogous to epigastric hernia, which occurs in the median line, there are 
occasionally met with very small hcmiie at the outer edge of the sheaths of the 
recti. These occur most frequently below the umbilicus, and may aptly be 
compared to direct inguinal hemin in a very high situation. They are very 
rare and are rather difficult of recognition. Their treatment, when recognized, 
offers no particular difficulties. 
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OBTDBATOB HUtlTLL 

An obturator hernia is one that passes throng the obturator canal, an 
opening situated in the upper and outer part of the obturator membrane^ 
which fills the obturator foramen. 

Surgical Anatomy. —Normally the obturator canal is occupied by the ob¬ 
turator vessels, enclosed in a shoath-Iiko prolongation of the pelvic fascia, the 
obturator nervo, a small quantity of fat, and occasionally a small lymphatic 
gland. The canal ia covered internally by peritoneum; externally by the 
pectiucus muscle; the vessels pass through an interspace in the obturator in- 
temus. 

The pathogenesis of an obturator hernia is identical with that of all other 
herniie. The obturator vessels running between tlio peritoneum and transvor- 
salis (pelvic) fascia perforate the transvorsalis fascia in order to reach the 
thigh. A hiatus in tho transversalis fascia is thus funned, through which 
a hernia may develop. As in other hernial sites, tho obturator vessois, after 
piercing tho transversalis fascia, receive a shcath-liko prolongation from this 
fascia. Given sufiicient cause, a hernia develops, and a small diverticulum of , 
the pelvic peritoneum is forced alongside of the vessels into the obturator canal. 
If, in addition, a part of an intra-abdominal viscus becomes engaged, wo have 
a complete obturator hernia. On account of their close proximity, the hernial 
contents are not infrequently portions of the femalo genital tract, sudi as the 
tube, ovary, or bladder; Bichter’s hemia> have been described in a number of 
instances. 

Contrary to tho view generally hdd, the obturator nerve does not run with the 
vessels, but is separated from them by the pelvic fascia. Nevertheless, the nerve runs 
in such close proximity that the hernia may exert pressure upon it, causing the clas¬ 
sical Howship-Bomberg symptom. This symptom is a characteristic radiation of pain 
along the inner surface of the thigh, as far as tho knee-joint. 

Obturator homuv. aro very small, as a rule; furthermore, they are covered 
externally by tlio fairly strong poctineus muscle. These reasons explain why 
an obturator hernia only exceptionally makes a visible swelling. In very 
rare iustauces an obturator hernia may attain considerable siae; in such in¬ 
stances the overlying pcctineus muscle becomes stretched, the obturator hernia 
becoming not only palpable but visible. 

Obturator hernia is extremely rare in the male sex; in the female it is 
a malady limited practically to ^e aged. Obturator hernia may be bilateral. 
It is notable that an obturator hernia is very frequently associated with other 
hemiw. Owing to its small size, the diagnosis of this variety of hernia is but 
rarely made. Most cases come to operation in a condition of strangulation. 
The diagnosis even then is rarely made before operation. The patient is 
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operated upon for an intestinal obstruction, and the exact diagnosis is made 
only during the search for the obstruction. 

Treatment. —The abdominal end of the canal is situated at such a depth 
that, oven after complete division of the overlying piwtincns muscle, the nock 
of the sac can be properly ligated only with diOicnlty, if at all. 

Owing to the proximity of the obturator vessels when operating uj»n a 
strangulated hernia, there arises the additional ditticulty of properly incising 
the strangulating ring. 

The best wmrse, therefore, to pursue is to ix*rforni a laparotomy. Laparot* 
omy is also recogiiimi as the lN>st metluHl by (Selpke (17) and (Iriineiscn 
(21). With the patient in Trendelenburg's ]N)siti«)ii, the alTerent and ciTorent 
loops of the strangulated hernial (>untents arc delivered, with or without di¬ 
vision of the strangulating ring. Injury of the vessels of the nerve can bo 
readily avoided. All manipulations that may Iw called for u}>oii the strangu¬ 
lated contents can be carried out with perfect casu and safety. Finally tho 
hernial sac is withdrawn and its }X‘ritoneum split, so as to ex|iuHc tho hole in 
the transversalis fascia; this is closed with PagensUndicr linen or chromieixed 
catgut. Finally the sac; is extirpated and the peritoneum closed. 

When dealing with a strangulated hernia, it is im]H)rt.ant to remember 
that, normally, the obturator vessels aro branches of the internal iliac vessels; 
they arc, tlicrefore, situatixi somewhat ladiiiid tho neck of tho sac. Not infre¬ 
quently tho obturator artery is a branch of the deep cpigastrio or oven tho 
external iliac artery, and then it is more likely to lie in front. Attention is 
called to this point in order that accidental injury of tho vessels may bo 
avoided. 


OLUTSAL HBSNU; SOIATIO HEBNIA 

These hernias arc exceedingly rare and will, therefore, not lie discussed 
at very great length. Possibly owing to their rarity, oven tho nomenclature of 
these forms is not established. 

Tho posterolateral part of tho ywlvia, in tho noighborhcMMl of the sa(;ro- 
sciatio notches, harbors 3 foramina (occupied by 3 vessels), all of which may 
become tho site of hernia. 

1. The gluteal artery, which is a branch or continuation of the posterior 
division of the internal iliac artery, passes out of tho pelvis through the greater 
sacrosciatic notch, above the pyrifnnnis muscle. This artery may bo accom¬ 
panied by a hernia, which, therefore, may properly bo called a “superior 
gluteal hernia.” 

2. Below the pyriformis muscles, there pass out several vessels, vix. tho 
sciatic, internal pudic, and inferior gluteals, any one of which may be accom¬ 
panied by a hernia. Some authors call all of these hemice “sciatic hornite”; 
others prefer to call them “inferior gluteal hemis,” restricting tho funner 
name to the following variety. 
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. S. A adatio hamia is a Itenua wMch passes throu^ the lesser saoro- 
niatio noteb, acctmipanTixig the internal pndic vessels as they reenter the 
pelvis* This hernia is oceasionally of very large size and may form a visible 
peodnlons tiunor in the perineal r^ion. By some authors it is regarded as a 
perineal hernia. 

The firirt 2 varieties are usually very small and are deeply buried beneath 
the glutens mazimus and medius muscles; for these reasons the diagnosis is 
well-nig^ impossible. If strangulated, the operative diagnosis is usually that 
of intestinal obstruction, the cause of which is only determined after lap¬ 
arotomy. 

TrMtmeat. —On account of tho groat depth, the best course of procedure is 
by laparotomy; tho subsequent operative stops are those described for obturator 

hernia. 


DIAPHRAOMATIO HERNIA 

Hy experience with diaphragmatic hernia is limited to 2 cases, both of 
which were of tho traumatic variety. Traumatic diaphragmatic herniie differ, 
however, from the non-traumatic variety, in that they arc usually devoid of 
a hernial sac, and, therefore, are really prolapses of intra-abdoininal viscera 
into the pleural cavity. 

All oases of diaphragmatic hernia can be divided into 2 classes, i. e. (1) 
true, and (2) false diaphragmatic hernia. 

1. A ‘Hrue” diaphragmatic hernia is one whidi has a complete peritoneal 
sac. In the subsequent growth the hernia pushes forward tho overlying 
plrara; such a hernia has, therefore, for its coverings two serous layers. 

2. A “false” diaphragmatic hernia is one which is devoid of any sac. 
These are always traumatic in origin, and should in consequence preferably 
be classified with tho prolapses. The differentiation between tmo and false 
diaphragmatic hernia is easy in recent cases; but in cases of long standing, 
the decision is not so readily made, because the prolapsed hernial contents 
become covered by a pscudoperitoneal sac. Clinically the diagnosis of a false 
diaphragmatic hernia is justifiable only when there is positive evidence of a 
peZMtrating trauma. 

From a developmental aspect, all cases of diaphragmatic hernia may bo 
divided iato'2 further classes, namely (1) congenital, (2) acquired. 

X. OOHOHlRTA]:i mATHBAOlCAnO HEBMISl 

Congenital diaphragmatic hemie are very rare. They are rarely diag¬ 
nosed and practically never came to operation. For these reasons a lengthy 
description is not necessary. Congenital diaphragmatic herniio may be due 
to congenital defects of the diaphragm of larger or smaller extent They may 
also be true or false, depending upon the presence or absence of a peritoneal sac. 
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All cases of aajuired diaphragmatic hernia may be divided into 2 daaaea. 

1. True acquired diaphragmatic hernia. 2. False acquired diaphragmatic 
hernia. 

1. Tme Acquired Diaphragautio Eemia.—A true acquired diaphragmatic 
hernia is one in which there is a protrusion of intra-abdominal contents into 
an acquired sac. This sac may ho acquired in 2 different ways. 

(a) The diaphragm and its abdominal and thoracic fascia may be diseasedi 
for instance, by a gumma; when such a guniina is alworbed, there may re¬ 
main behind a lonis minoris resisientia, into which the peritoneum and 
intra-abdominal contents are protruded. This is manifestly a very rare 
occurrence. 

(b) Tho pathogenesis of the second and more frequent variety may be 
explained in the following manner: Tho diaphragm is covered practically 
thronghout its entire extent by peritouernn; underneath this peritoneum there 
is again tho continuation of tho transvcrsalis fascia, which is here called tho 
diaphragmatic fascia. If tho diaphragm and diaphragmatic fascia arc care¬ 
fully examined, it is seen that they are perforated to permit the passage of 
certain structures cither from the thorax to the abdomen, or reversely. These 
perforations arc the sites for tho subsequent development of an ordinary ac¬ 
quired diaphragmatic hernia. 

The hiatuses in the diaphragm are tho following: 

1. Tho hiatus caused by tho perforation of tho superior epigastric artery, 
which is a continuation of the internal mammary. This hiatus is situated 
between the sternal and costal portions of tho diaphragm. 

2. Tho hiatus caused by tho perforation of the musculophrenic artery, 
also a branch of tho internal mammary artery. 

3. Tho esophageal hiatus. 

4. The aortic hiatus (this is really behind the diaphragm, but is men¬ 
tioned for completeness’ sake). 

6. Tho hiatus for the vena cava. 

6. Tho foramen of Rochdalck. 

Owing to the presence of tho liver, hernim throu(^ tho foramina on the 
right side of tho diaphragm occur only very rarely. lIomi» through the 
remaining foramina have been described with greater or lesser frequency. 

2. lUse Acquired Siaphzagmatie EemiiL—The pathogenesis of false ao- 
quired diaphragmatic hemiie may be explained in 2 different ways, depending 
upon the nature of the trauma. 

(a) The trauma may be penetrating, e. g. a stab wound which pierces 
both the thorax and diaphragm and its two serous coverings, i. e. the pleura 
and peritoneum. Upon withdrawal of the offending instruments there imme¬ 
diately occurs a prolapse of some of the intra-abdominal contents into the 
pleural cavity. The thoracic incision may heal, but the intra-abdominal con- 
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tenta remain unreduced in tiie pleural cavity, or may even increase in amount. 

(b) If the trauma is not penetrating, the pathogenesis i^ the following: 
Assuming a localized crushing force against the thorax, a rib is fractured and 
the diaphragm is torn away from its origin. The wound in the diaphragm 
heals, leaving a weak cicatrix, which eventually gives way and hulgm into 
the thorax, with protrusion of more or less of the intra-abdominal viscera. 
This hernia may or may not he visible externally, depending upon how firmly 
the'rib or intercostal muscles and endothoracic fascia have healed. The trauma 
may or may not tear the pleura and peritoneum, and upon this circumstance 
depends whether the hernia is a true hernia or a spurious one. 

This description has not exhausted by any means all the possibilities of 
diaphragmatic hernia. 

The contents of a diaphragmatic hernia vary in size and amnnnt. Fre¬ 
quent contents of such a hernia are the stomach, transverse colon, and omen¬ 
tum; this ac^unts for the frequency of gastric symptoms. Other important 
physical signs are the displacement of the heart and pericardium to the op¬ 
posite side; a greater or smaller area of tympany in the thorax; embarrassment 
of the respiration, particularly when the stomach is distended. X-ray pictures 
with bismuth per os and per rectum may be of material assistance in clearing 
up an otherwise doubtful diagnosis. * 

TBBATMENT OF DIAFHBAOMAnO HSBKIA 

Cases of large congenital diaphragmatic hernia, with large defects in the 
diaphragm and prolapse of a large part of the intestinal tract, are cither 
incompatible with the continuation of life or are tlie gravest of operative 
risks. 

The operation for other forms of diaphragmatic hernia is frequently fol¬ 
lowed by excellent results. 

There are 2 methods of approach, namely, the “transpleural” and the 
“transperitoneal.” With recently discovered methods of anesthesia, such as 
the Meltzer-Auer insufflation anesthesia, or in positive or negative pressure 
cabinets, the transpleural route is gaining in favor; first, because it admits 
of better approach; st>cnnd, it admits of freer manipulation of the hernial 
contents in order to free and reduce them; and finally it permits of a more 
adequate closure of the hernial openings, not only in die diaphragm, but also 
in the thoracic wall. 

An adequately long incision is made in the proper intercostal space. It is 
not absolutely necessary to resect a rib, and with a properly applied rib spreader 
ample exposure can be obtained; if this is insufficient, 1 or even 2 ribs may be 
resected, or divided near the 2 extremiti^ of the incision. The one danger of 
the operation at this stage is an acute pneumodiorax; but this danger can be 
very readily controlled if intratracheal insufflation anesthesia or pressure cabi¬ 
nets are used. 
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The opening in the diaphragm is now exposed. If the hernia is a true 
hernia, it is now necessary to divide 2 serous surfaces, first the diaphragmatic 
pleura, and secondly the diaphragmatic peritoneum; if tlie hernia is a spuri¬ 
ous hernia, the hernial contents lie exposed before us. All adhesions are 
liberated, and the contents carefully returned to the abdomen. The redundant 
portions of the sac are now trimmed away, and the hole in the diaphragm is 
sutured, each suture grasping in its bite pleura, cndothoracic fascia, diaphragm, 
diaphragmatic fascia, and peritoneum.. With the intratrachcgl insufflation 
anesthesia, or with the pressure cabinet, the lung is now expanded fully and 
the thoracic opening closed. The question of introducing or omitting drain¬ 
age of the pleura cannot bo discussed at this place. 

If the trahsperitoncal route has been selected, all these steps hare to bo 
carried out at a great depth and more or less blindly. A somewhat better 
approach can be gained by a temporary resection of tlie costal arch, after tho 
method of Marwedol. 


VENTRAL HERNIA 

This name is reatrict«-il to hernia* that arise* in the cicatrix of a previous 
laparotomy. They may «Ht;ur in any part of the uIhIoiiicii when* a lapnnitomy 
has been iMjrfimned; on this amnmt, the surgical anatomy of such a hernia 
varies with the particular location. 

Varieties.—Pathologically and ctiologieally, however, wo may have 4 dif¬ 
ferent varieties. 

1. llcrniaj which follow a clean laparotomy, and in which perfect primary 
union was obtained. The hernia may be due to various circumstances; (a) 
Imperfect suturing; this very freipiently resulted in former years, when most 
laparotomy incisions were sutured with through-and-through sutures. Tho 
resulting scar soon gave way and was followed by a hernia, (b) Improper 
suture material; for instance, improperly prepared catgut or catgut of insuf¬ 
ficient strength. Such catgut may bwjome absorbed before firm union has 
taken place, (c) The sntiires may have been tied too tightly, and may cut 
through the tissues, thus weakening the cicatrix, (d) Postoperative distention 
or vomiting may put such a strain on the sutures that tho result will be as 
described under (c). Cases of subcutaneous prolapse of the intratines occur 
also in this manner. 

2. T uftiaintiH in which an infection of the wound has occurred, with sub¬ 
sequent abscess formation. Tltc fascial structures and muscles may slough, 
thus taking away the most important supporting element. 

8. Incisions which require drainage. In former years, when more mas¬ 
sive drainage was employed, postoperative hemis were conunonly seen. Now¬ 
adays comparatively little drainage is used, and the wound is accurately sutured 
around the drain. In many operations the drainage is so disposed that the 
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inouion is doeed entirely, and the drainage led out throu^ another opening. 
& g. Tagina. We have also learned to make our incisions so that, even ii 
drainage is used, the opening left by the drain has a better chance to close in 
a firm manner, e. g. the McBumey, Eammerer, or Ffannenstiel incisiona 
Furthermore, wo have also learned that longcontinued drainage is useless; 
it is, therefore, removed much earlier, thus giving the different layers a better 
opportunity to unite. 

4. Cases in which the abdominal walls cannot be sutured together. Those 
cases, happily now discarded, in which no part of the abdominal wall was 
sutured, are not referred to here; rather, cases in which, for instance, a portion 
of the entire abdominal wall must be sacrificed. This sacrifice is necessary 
in cases of sarcoma of the abdominal wall, when so much of the abdominal 
wall is resected that no amount of stretching or plastic work can make an 
adequate closure; only skin covering the defect.^ 

Naturally the hemiee just described are always of traumatic origin, the 
trauma in this instance being the surgeon’s knife. Occasionally there are also 
met with traumatic hemiic in various parts of the abdomen. Formerly all 
hemitc were looked upon as traumatic, but this view has been discarded, more 
particularly in countries whore the labor insurance laws aro properly enforced. 
The abdominal parietes may be injured either openly or subcutaneously, either 
by having dull or oven pointed bodies—for instance, horns of animals—impinge 
tipon them or by running against sharp projecting bodies. Occasionally we 
may have an indirect rupture of the parietes, as from the contraction of the 
abdominal walls when falling from a height. 

If all the parietal planes aro injured, we may have not a hernia, but a 
complete prolapse; if ,the peritoneum and other parts of the parietes are 
tom, but the skin remains intact, we will have a subcutaneous prolapse; but 
if the peritoneum remains intact, we will have a hernia. 

Treatment. —The most important feature of the operation is the proper 
exposure of the hernial opening. In order to accomplish this, it is important 
to make an adequate incision, so ns to expose the normal anatomical parts as 
they surround the hernial ring. Tho peritoneum is opened, ail adhesions 
liberated, tho heminl contents reduced, and the peritoneum is closed by a run¬ 
ning Sttturo of catgut. The various abdominal layers are then sutured to¬ 
gether in their normal relationship, with or without overlapping, with ebromi- 
cized catgut of sufficient strength. 

’Then Is still anothw fom of hernia which is usually elassifled in this group, which 
should not, however, be regarded as a hernia in the true aenae of the word. I nfer to thoae 
eases in which the motor nerves to a single muaele, or even to a group of muscles, have been 
inadvertently divided and not immediately repaired by suture. Such muscles become paretic 
and atrophic; the underlying transveraalis fascia bulges to a greater or leaser extent, but a 
true hernia never resulta 
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LUMBAB HEBNIA 

This is a hernia of rare oociirrencc, but it has received considerable atten¬ 
tion from surgeons, particularly during recent years. 

Formerly it was held tliat a lumbar hernia occurred only through the tri¬ 
angle of Petit, i. e. tho place situated above tlic crest of the ilium, bounded in 
front by the extenial oblique and behind by the latissinnis dorsi, its Hoor being 
made up of the internal oblique and transversalis inuscles and transversalis 
fascia. 

Subsequent studies, however, have shown that a lumbar hernia hardly ever 
makes its exit through the triangle of Petit, but through another part of tho 
lumbar region. 

The normal course of the lumbar and circumflex iliac arteries has not 
as yet been studied with suflicient detail. It is quite evident, however, that, 
being branches of the aorta, they are covered by the peritoneum and Ho upon 
tho transversalis fascia. In order to reach tho surface they must, therefore, 
pierce tho transversalis fascia. This hole affords tho opixirtunity for tho 
formation of a hernia. There must be openings upon tho back and sides of 
the abdomen tlirough which these vessels penetrate. 

A vessel may penetrate at the triangle of Petit; therefore, it is by no moans 
improbable that a hernia may occur through this space. Indeed, there is at 
least one authentic ease published by Dowd (12). 

Other o|)cniiigs have also Ihjcii described. Hraun (10) described one in 
the tendon of the latissimus dorsi; Ixisshaft (:18) described tho trigonum 
lumbale siipcrius and various other openings. At best, we may say that tho 
surgical anatomy of these parts has nut as yet been perfectly described. 

Treatment.—Operations with ])la8tic8 from tho surrounding fascial, ten¬ 
dinous, and muscular structures have been reported. No specific directions 
can be given; each operation must be governed by the nature of the hernia 
and the anatomy of the parts. 


INTERNAL HERNIA 

The name ‘‘internal hernia” should be restricted to hemiie in which the 
sac is formed by normal physiological protrusions of the peritoneum. This 
name has also been given erroneously to other pathological conditions, as, for 
instance, to a loop of intestine slipping behind an adhesion, or to a loop slip¬ 
ping through an abnormal opening in the omentum. 

An internal hernia can occur only in tho following locations: 

1. Through the foramen of Winslow, into the lesser peritoneal cavity. 

2. At the junction of the duodenum and jejunum. There are several 

small fosse in this r^on. The most important of these is that whi<di extends 

90 
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retroperitoneally toward the left aide. It is characterized by the fact tha 
the inferior mesenteric vein runs parallel to the anterior edge of the mouth o: 
the sac. The sac may be dragged out of the way by the growing hernia, bu 
the presence of the vein encircling the anterior half of the ring serves as ai 
e^ellent landmark. 

3. There are several normal and more or less deep fossa; in the neigh¬ 
borhood of the cecum. 

a. A fairly constant fossa situated behind the cecum, the retrocecal fossa. 

b. A small fossa situated just superior to the junction of the ileum with the 
cecum; the superior ileocecal fossa. 

c. A small fossa situated just inferior to the junction of the ileum with 
the cecum, its inferior anterior edge being made up practically of the mesenteri- 
olum of the appendix, the inferior ileocecal fossa. 

4. Upon the left side of the root of the incsosigmoid there is the mesosig- 
moid fossa. 

6. Very rarely blind fossa; are seen near the vertex of the bladder. 

The preoperativo diagnosis of an internal hernia is practically impossi¬ 
ble. Moat of the cases are diagnosed upon the operating table, the preliminary 
diagnosis being intestinal obstruction of unknown origin. 

In size such hernia' may vary l)ctwccn those of the smallest knuckle to 
those in which most of the small intestine is contained within the hernial sac. 

Treatment.—As most cases are operated n|M>ii f(»r intestinal obstruction, 
the operation is one of extreme urgency. A loop of distended and one of col¬ 
lapsed gut will lead to the site of the obstruction. It is best to follow tlie 
collaps^ loop, as it is technically easier. In cases of strangulated internal 
hernia we may be able by inanipulation and stretching to begin tho delivery 
of the contents; when this lirst step is successful, the r(;inaindcr of tho 
hernial contents follows readily; if delivery is impossible, it is n(x;o8sary to 
nick tlie neck of tho sac. Tho only important point to remember is not to 
injure the subjacent vessels; this is to lx; 8|xx;ially guarded against in the 
left-sided duodenojejunal hernia, in which the subjacent inferior mesenteric 
vessels may be injured. After the intestines have been reduced, the question 
arires how best to deal with the sac. There are several ways, none of which, 
however, has been tried with sufHcient frequency to enable us to draw definite 
conclusions. 

(a) Extirpation of the sac may bo an extremely difficult, if not an-impos¬ 
sible matter. The sac may be too large; it may lx; surrounded by largo vessels; 
and lastly a part of the sac wall may be made up of intestine. 

(b) Obliteration of the sac by suture may bo dangerous on account of its 
size, and because of danger of injury to surrounding vessels. 

(c) Suture of tho neck of the sac may be dangerous on account of large 
vessels, e. g. inferior mesenteric, running just where the sutures have to be 
placed; and such a closed sac may be followed by infection and peritonitis. 

(d) To leave the sac entirely alone and take chances upon a recurrence of 
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the hernia appears to be the best plan. At most, tho mouth of the sao may bo 
closed as far as one is able. 


PERINEAL HERNIA 

The name perineal hernia sluaiKl be restricted to those hernias that appear 
at some part of the jHslvie «aitlet. but pass out of the true jHslvis, either through 
or between the fillers of the levator ani and tin* other mustsics that together 
form the so-ealled ‘“diajihrtigm of tho pelvis." Hei'iiue that leave the abdomen 
throiigh the inguinal oanal and only swondarily migrate into tho perineum are 
erroneously classed as iHTineal. 


SXJBOIOAl. AMATOBIY Ain> PATHOaENESIS 

The gross and surgical anatomy oi the pelvis and its eontonts is a largo 
subject and cannot he treat«*d in lietail. For our purpose, the following de¬ 
scription will sullu'c: 

The Iwny pelvic outlet is elos<>d in by a muscular diaphragm, composed 
mainly of tiie pubic and iliac portions of the levator uni muscle in front, 




Flo. 70 .—DlAOBAUIfATIC A.VTEBOTORTKBIOB 

Sbction ok the Pelvis ani> Its ('»n- 
TBNTR IN THE KeMALB. 1, Prlitoilfllin ; 
2, tnuisversBlis fascia; 3, rccluni: 4, vuKiiiu; 
6, urethra; 0, cuUlesac of IJouglas. 


Fio. 80.—Diaobaimiatio Antbhopostebiob 
Heotion or THE Pelvis and Iie Contents 
IN THE Female. 1, Pi-ritoncum; 2, traiis- 
vcrsalis fascia; 3, ntctmii; 4, vouina: 5, 
urethra; 6, cultlnsoc of Doiudas; 7, out¬ 
ward prolongalions of transversaUs fascia. 


and the coccygcus muscles behind. Tho superior surface of these muscles 
is lined everywhere by the pelvic fascia, which is merely a continuation of 
the transvcrsalis fascia. This fascia is covered on its upper surface by perito¬ 


neum. 
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In the course of this article it has already been onphasized that the patho¬ 
logical snbstratum of oveiy hernia is a hiatus in the transversalis fascia, due 
to the passage of vessels which pierce it. Now there are not a great many 
vessels which pierce the transversalis fascia in the pelvic regions, and, therefore, 
ti ffi-nin in this region should bo exceptionally rare. The pelvic fascia and 
levator ani are, however, pierced by other structures; this accounts for the 
occurrence of hernia in these parts with greater frequency than is generally 

presumed. The levator ani and pelvic 
fascia are pierced by the urethra and 
rectum in the male, and by the urethra, 
vagina, and rectum in the female; it is 
at these locations, therefore, that we 
find true perineal hernia. 

The pathogenesis of these hemite 
is that of other hernia:. Just as the in¬ 
tra-abdominal vessels lie upon the in¬ 
tra-abdominal fascia and are covered 
by peritoneum, so are the larger intes¬ 
tine, uterus, and bladder. Therefore, 
before these structures can make theif 
exit from within the abdomen, it is 
necessary that they pierce the trans- 



Tio. 81.— Diaobammatic Amtbbofobtbbiob 
SBonoH or thb Pbltib and Its CoNTBNia 
IN IBB Fbhadb. 1, Peritoneum; 2, tnne- 
vemlU faeda; 3, rectum; 4, vagina; S, 
urethm; 0, euldmao of Douglaa; 7, outward 
prolonwtiona of tranaveraalia faacia; 8, 
peritoneum bulging in front of anterior vrail 
of reetum; 0, peritoneum bulging behind 
poatOTior wall of vagina; 10, peritoneum bulg¬ 
ing in front of anterior wall of vagina; 11, 
peritoneum bulging behind poaterior wall 
of ureUira. 


reach the surface; in other words, 


versalis fascia. This condition can 
best be illustrated by the accompany¬ 
ing diagram (Fig. 79). It is seen that 
tho anterior surface of the suprafascial 
portion of the rectum, both surfaces of 
the uterus, and the posterior surface of 
the bladder arc covered by peritoneum. 
The pelvic fascia is pierced by tho out¬ 
lets of these stnicturcs before they can 
is a hiatus in the fascia to permit their 


escape. 

As has been described in other hemise, tho fascia becomes everted and, 
gradually becoming thinner and thinner, finally merges with the walls of the 
urethra, vagina, and rectum. In order to be exact, therefore, the diagram 
in Figure 80 is necessary. 

Assuming, either that the pelvic fascia is abnormally weak or that the intra¬ 
abdominal pressure is abnormally high, or both, a small process of peritoneum 
is pushed through these weak spaces. This is the beginning of a perineal 
hernia. A perineal hernia, therefore, cannot occur behind the rectum or in 
front of tho bladder, for the self-evident reason that there is no peritoneum in 
these locations. It is evident therefore, that we can have only the following 
4 varieties: 
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Flu. K2.— Diaurammatio ANTBROPaarmiOR 
HicmoN or thh Piei.vm and In CoNraimi 
IN TBK Fbmaui. i, Peritoneum; 3, trane- 
veniiliii (niicia: 3, ivetum; 4, vnicluii; S, 
urethra; 0, Fuldiwiie of Douidu; f, hernia 
into anterior wall of rerluni; 8, hernia into ihm- 
leiior wall M viudna; 0, hnrnin into anh^r 
wail of VNKinn; It), hernia into ptwturior wall 
of urethra. 


1. In front of the anterior wall of 
the rectum. 

2. Behind the posterior wall of the 
vagina. 

8. In front of tho anterior wall of 
the vagina. 

4. Behind the posterior wall of the 
urethra. 

These sites are represented in the 
accompanying diagram (Fig. 81). 

Owing to tho pecnlinr anatomical 
and physiological structure of tho pel¬ 
vis, the subsequent growth of a perineal 
hernia differs from other types. In 
every hernia the sulisequcnt growth 
takes place in the direcition of least re¬ 
sistance. This is seen, for instance, in 
an oblique inguinal hernia, where the 
hernia grows into tho inguinal canal, 
and subsequently into the scrotum. In 
a perineal hernia the growth also occurs 
in the direction of least resistanra; it is, therefore, necessary to determine this. 

In addition to the transvorsalis fascia and levator ani, tho pelvic outlet 
is guarded by a layer of strong fascia, which covers tho inferior surface of 

tho levator ani, and by several small 
muscular structures, each covered by its 
own fascia. It is, therefore, evident 
that tho hernia in its growth will have 
to overcome the resistance of all these 
structures. In view of this circum¬ 
stance, tho hernia in its passage seeks 
tho point of least resistance and invagi- 
nates the nearest hollow viscus. This 
step in tho development of a perineal 
hernia can be represented diagramma- 
tically as in Figaro 82. 

In other words, we now have: 

1. A hernia into the anterior wall 
of the rectum. 

2. A hernia into the posterior wall of the vagina. 

3. A hernia into tho anterior wall of the vagina. 

4. A hernia into the posterior wail of the urethra.' 

'Then have been deseribed betnin through defects in the lerotor nni, or through elefts 
betmn the lemtor nni eoeeygeus muKles. I believe however, that these defects ore ssso- 



Tfta. 83.— PamNSAi. HnaiitA THnomin i 
Finans or thb LnvATon ani (Sultan). 
Fwineol hernia. 
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In a paper entitled “The Pathogenesis, Anatomy, and Cure of Prolapse of 
the Bectum” (50), I have discussed this subject at great lengtL The fol¬ 
lowing is an abstract of that paper: 

Figure 84 represents an anteroposterior section of the pelvis. It is in¬ 
tended to present the bole in the pelvic fascia through which the rectum es¬ 
capes. Figure S.') is intended to present the outward prolongation of the 
pelvic fascia on to the rectum. 

When discussing the pathogenesis of hernia in general, attention was called 
to the fact that there exist 2 theories as to the origin of every hernia: first, 

that which regards the sac as 
a congenital malformation; 
and, second, that which re¬ 
gards the defect in the trans¬ 
versal is fascia as the predis¬ 
posing cause. Both thrae 
theories are also applicable to 
prolapse of tho rectum. 

In early embryological 
life the peritoneum reaches 
downward almost to the peri¬ 
neum. Later it becomes shut 
off and recedes higher and 
higher. It is quite conceiv¬ 
able that if this shutting off 
process stop early, the culde- 
sac of Douglas will be deeper 
than is nonnal. 'Ihia affords 
a substantial basis for the 
congenital or saccular theory of rectal prolapse. The weak point in this the¬ 
ory is that, as the prolapse of the rectum is hardly ever seen in its earliest 
stages, consequently the great depth of the culdesac in these cases can merely 
be surmised. On the other hand, it is well known that tho culdesac of 
Douglas is very deep in cases of prolapse of the rectum; but it cannot be as¬ 
serted with definiteness that this groat depth is due to a congenital malfonna- 



Ao. 84 .—Diaoramiiatio ANTEHopoarEiuoR SaertoN or tsb 
PatiVH, TO Explain PATBoonNEaig or a Pholapsb or tbm 
RaoTOM. 1, Peiitoueum; 2, rectum; 3, ouldcaaoof Doug- 
1 h; 4, tranivenalia fnacia. 


•Uted with defects in the pelvic fascia, which serve to transmit vessels. Any opening of this 
nature may, in veiy rare instances, serve as the site of transmission of a hernia. Such 
hemim have been described as burrowing a way for themselves into the fatty tissue dlling 
the ischiorectal fossa. I have never seen such a cose. The accompanying illustration (Fig. 
83), copied from Sultan's “Unterleibsbruehe,” will servo to explain the anatomy of such 
a hernia. 
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tion { on. the oontnuy, it appears to be more likely that its unusual depth is due 
to its being pushed out in the hernial sac. 

The congenital or saccular theory of hernia has never appealed to me 
except for those cases in which there is no doubt of the congenital nature of 
the sac, as, for instance, in the so^allcd ‘'congenital inguinal hernia.” On 
the contrary, I am more inclined to the second theory, namely, that the pre¬ 
disposing cause is a defect in the transversniis fascia. ■ 

When all these points are considered, it is mjcu that Figure 86 is a 
diagrammatic representation of the first bulging of tho peritoneum into the 



FlO. 85.—DiAaRAMMATIC ANTKKOn>IITRBIOR SBI.TION ok the I’BLVm TO ExPIJIIM PATBOaSKniR n* 
A PROi.AraK OP THE Hrutum. 1, Pciitotiniini; U.nwtuni; 3, culdwacof DouKlaa; 4, traiuvoniBlii 
faacia; S, outward prolongations of traiiavcimlU (uM'.ia. 

outward prolongiition of tho pelvic, f:i.s(;ia, i. c. of a prolapse of the rectum in 
its very incipiency. 

Tho 8ui>stu|ucnt deveinpinent of. the prolapso is most interesting and de¬ 
pends upon definite anatomical facts that must bo known in order for tho 
pathological anatomy of prolapse of tho rectum to become intelligible. It 
is important to know: 

1. That the peritoneum covering tho anterior surface of the rectum is 
intimately adherent to it This is important, because it explains why, in spite 
of the fact that prolapso of tho rectum is a hernia, wo do not have a distinct 
and separable peritoneal sac. hi other words this hernia is in many respects 
analogous to a hemie par glissement. 

2. That tho under surface of tho levator ani is also covered by a very 
dense fascia; this with the other component parts of the perineal body, its 
muscles, and their fasciw, prevents the progress of the hernia in a downward 
direction. The intra-abdominal pressure, however, continues irresistibly and, 
once begun, it continues to push the peritoneal sac onward; and meeting the 
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Fia. 86.—DuotuiMAna Ahtsiiofostiibiob SaoTtoN or 
PttiVm, VO Explain PATBoosman of a Pboiapbi of 
THi Ricnm. 1, Peritoneum; 2, rectum; 3, euldeeao of 
Douidae; 4, tranaveraalla fasoia; 5, outward prolongationa 
of tranarorialla faaeia; 0, indpient prolapse of the rectum. 


Strong resistance of the peri- 
nenm, as already mentioned, 
it seeks a point of lesser re¬ 
sistance, and invaginates the 
nearest hollow Tiscus, the rec¬ 
tum. 

The next step in the for¬ 
mation of this form of 
perineal hernia, or prolapse 
of the rectum, is illustrated 
diagrammatioally in Figure 
87. When this stage has 
been reached, there is for a 
while nothing to prevent the 
subsequent growth of the her¬ 
nia and prolapse. The pro¬ 
lapse increases mainly in a 
posterior direction, until it is 
arrested, first by the posterior 


wall of the rectum, and, when this ceases to give support, by the underlying 


sacrum and coccyx. Figure 88 is a true representation of the hernia and 


prolapse at this stage. 

But the intra-abdominal 
pressure still continue 
The descent of the rectum, 
being prevented by the sao- 
rum and coccyx, a change 
in its course ensues, the 
prolapse sliding along the 
posterior wall of the rec¬ 
tum, at first in a downward 
and forward direction and 
finally backward toward the 
anus; ultimately the anal 
opening is also forced, and 
the prolapse appears exter¬ 
nally. This stage is repre¬ 
sent in Figure 89. 

By examining the ao- 
cbmpanying illustrations, it 
is seen that thus far only 
the anterior wall of the reo* 



Fm. 87. — ^DiAORAiatATtc AimBOPoanmoB SacnoN of Pmu- 
rm, to Ezpiaoi PATHoaaNssn of a PaoiAm of m 
JtBtmm. 1, Peritoneum; 2, rectum; 3, cuMeeee of Douc- 
Ue; 4, trenavenalia faeoia; 6, outwaid piolonaatfonB of 
tnnaveiealia faaeia; 6, partial piolapae of the rectum. 


turn is involved. The lowermost part of the rectum being fairly fixed, the pro¬ 
lapse cannot increase at its expense; therefore, in the subsequent pmwtii it 
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oan enlax^ only by drawing in 
first the 2 lateral, and finally 
the posterior walls, until the 
further drawing in of the bowel 
is prevented by the firm fixation 
of the organ. 

This has a very important 
bearing upon the physical signs 
of complete prolapse, and ex¬ 
plains why oven the largest pro¬ 
lapses never exceed 5 or 6 in. 
in length. 

Presuming this pathogenesis 
to be correct, it is self-evident 
that the name “prolapse of the 
rectum” is a misnomer. All 
the walls of the rectum prolapse 
only in the very Inst stage. An 
infinitely better name would be 
“perineal hernia into the rec¬ 
tum.” But the term “prolapse of the rectum” has become a convention and 

it is best perhaps to retain 
it, provided that one con¬ 
stantly boars in mind that 
it is a true hernia in every 
respect In order to com¬ 
plete the nomenclature ac¬ 
cording to this interpreta¬ 
tion, the following subdivi¬ 
sions are suggested: 

1. Incipient prolapse 
of, or hernia into the rec¬ 
tum, illustrated in Figure 
86 . 

2. Partial prolapse of, 
or hernia into the rectum, 
illustrated in Figure 87. 

8. Incomplete prolapse 
of, or hernia into the rec¬ 
tum, illustrated in Figure 
88 . 

4. Complete prolapse 

of, or hernia into the rectum, illustrated in Figure 89. 

Tlmre is not the sli^test doubt that all thoe hemie actually exis^ al* 



no. SB.—^OtAaiAiniAna Aimaop(i«TEBioB SacnoN o» 
PmLvmro EzhiAin PAiHoaainDsn or A'PiiokAna or m 
Raonni. 1, Peritonaum; 2, reotum; 3, culdraao of Doua- 
laa; 4, tianavaraalla fawis; S, outwutl prolongAtioni of 
trauvienaUa faada; 6, oomptete prolapaa o( the raotum. 



Fio. OH.— niAORAiiHATic ANTaaoroaTaMoa SaonoM or 
PaLvu TO ExrLAiH PATBOuaMaaiB or a Paoi.ArBa or 
TBa RacruM. 1, Peritoneum; 2, nwtum; 3, ouldeeao 
of Douglas; 4 , tnnavmaUa faaeia; 3, outward ptolonsa- 
tions of transversalia faseia; 6, Inoomplete pndapao of 
the reotum. 





m 


IIEKNIA 


though, as a rule, the carliost stages cannot bo demonstrated. Unlike inguinal 
hernia, the rectal protrusion in its early stages is invisible, and the patient 
awribes his symptoms to hemorrhoids, habitual constipation, etc. If a physi¬ 
cian is consulted, the true nature of the malady is overlooked. In the course 
of time the condition will bo recognized earlier; when this occurs, the progno¬ 
sis and treatment of these cases will be affected materially. 

Erroneously several diseases have been grouped under the name "prolapse 
of the rectum.” First, (he one under discussion, which we have seen is a 
true jwrinc.'il hernia. Second, the one that commonly goes under the name of 
prolup.se of the anus, and which is merely a protrusion of the mueous coat 
ny some authors this malady has liecii looked upon ns the precursor of a true 
prolapse of the rectum; such, however, is not the case. Finally, intussuscep¬ 
tions, that prolapse from the anus, have been included with the true prolapses 
■ of the rectum. 


Tbkatment 


It IS a well-known axiom in uicdieiiio that the greater the number of reme¬ 
dies suggested for the cure of a malady, the loss the likelihood of the efficacy of 


Km. no. 



of Dougliu. 


any particular one. This is eminently true in regard to tho immense number 
of measures that have been rccomincndcd for prolapse of the rectum. 

In my paper already referred to (.'>0), a large iiiimber of the operations for 
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the cure of prolapse of tlie rectum were discussed in detail, and tlioir disadvan* 
tagea pointed out. It was shown that iwurreiico was the rule after almost 
every operation advised tlms far; at all events this was the exixwieiico of 
myself and my colleagues, in whose hands the best of these ojjorations were 
tested. 

A study of the subject eveutually led me to the conclusion that jjrolapso 
of the rectum is a hernia in every esstmtial. Ttilizing this knowledge as a 
fundamental principle, 1 have devised and successfully practiced the following 
operation: 

Operation for Prolapse of the Sectnm_A inoliini alKloniiiiul incision is inade, 

extending from the syiiiphysis puliis to llie nnihilieus. .\fter the abdomen is o|H>ned, 
the patient is placed in an estn'iiie Treiideleiilnirjr istsition. Anyone with any ex¬ 
perience knows the ilepth of the enldcsae of 1)nii(;1as in a iionnal ease. Imt he will bo 
intensely surttrised at its depth in eases of pndaps«‘ of the mdoiii; inditsl. it extends 
several iinliw h.‘yoiid the amis. The intislines an- now pn)perly packed uwuy. The 
rectum is pulUnl ni» and held taut (Kiw- 
90). The suhsetpicnt steps vary ae- 
eordinp to tin* si'x of the patient; 1 
shall desorihe; the o|>crntion in the fe¬ 
male sex. 

PaReiisteeher sutiiri's an* j)a8St*<l 
eircularly around tin* euldesae of 
T)ouf;lus and tied. Tla* lowermost su¬ 
ture is plaei'd ahoul I in. ahovt* the 
inferior extrt*mity of the euldesae. 

Similar sutures. <i to .S in numher. are 
passix] at intervals of ahoul 1 in., and 
contimu'd until praetii-ally tin* entire 
poiieh of Doiitflas is obliterated (Kins. 

91, 92). 

It is advisable to try to ineliide in 
the suture the pelvie faseia. partii'ii- 
larl.y that part whieh eovc*rs the l<*va- 
tor ani; how often this attempt is sui*- 
cessful is ditiienlt to stnt<>. 

Thcoretienlly it would be Ix'tter to 
split the peritoneum in the dejrth of 
the euldesae, and to sutun* tlu* faseia first. I attemptisl t<i do so in one of my earlier 
eases, but found the procedure so iliflieull that it was abandoned. A somewhat similar 
procedure was suftifestixl lust year by .lianu (29). 

When the sutures roach the reRinn of the supravaginal portion of the cervix and 
body of the uterus, the sutun*s are otiehored to these structures. 

When approaching the n-etum, the sutures coming from the sides of the pelvis 
catch the serosa covering it in firm aiul close stitches. This is done in onler to prevent 
.the possible formation of an internal hernia; in addition them* lateral sutures also 
materially aid in fixing the rectum to the saeriiin and (ws-yx. 

There are 2 structures which should lx* avoidcsl, namely the un-ters and the in¬ 
ternal iliac vessels. The former can be marked by introducing ureteral eatheters; the 
pulsation of the vessels serves as a guide to the latter. Particular attention is to be 
paid to the triangle formed by the ureter, external iliac, and internal iliac arteries; 



Fm. 01.— Moscbcowits’h Opkbation von PnoLAFSi 
op THK llECTUM. Dotted liiicH indicat)! tlie mi- 
tiiriM liiismxl in the culdcHiti' of l>WKhu*. 
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when leadiing this sns, the sutons skip over the ureter, pidc up the peritoneum, end 
■kip over the intemsl iliac arteiy, as hu been indicated in Figure 98. I have never 
had the slightest accident in any of my cases. In older women the uterus is firmly 
Tentrofiaed. 

No fixation of the intestine, vis., sigmoid fiexure, is undertaken, as it is super¬ 
fluous. 

The abdominal wall is sutured in layers. 

The after-treatment is simple. The bowels are neither constipated nor moved pur¬ 
posely; thqr will generally move of their own accord in lees than a week. Host pa¬ 
tients require catheterisation. In other respects the after-treatment is that of a 
laparotomy. 

BESUIiTS .—A fairly extensive hospital service, augmented by the courtesy 
of many colleagues, has afforded me abundant opportunity to study the nulady 
in question, and has also given me a fairly large experience in llie operation. 



Ito. 92.—Mosanowm's OnaAnoa roa Fbolamw or vaa Rsctuii. The Mtuzai are tied, thus 

obliteiatina the ouldeeao of Douglei. 

To my mind the operation just described would be ideal, provided we could 
select our oases and operate only on those illustrated in Figures 86, 87, and 
88. After the prolapse has become complete, i. e. when the prolapsed anterior 
wall has also drawn down the 2 lateral and posterior walls, it may be neces¬ 
sary to add some sort of a plastic or fixation operation. Thus far I have done 
this in 3 cases only: one case had a perineorrhaphy done upon the gynecological 
division of Mi Sinai Hospital. 
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A total of 15 oases has been operated upon by this method. One o- sw 
died from canses not connected with the operation. 

The final results may be judged from 2 points of riow, that of the patient 
and that of the surgeon. It is surprising that in this instance tho patient is 



Tio. S3.—MoacBcowm'R OrROATioN ron Prolapib or thb Rsonni. Tho motbod of puiiiw tha 
circular nilure in the region of: 1, ureter; 2, intemat iliac artery. 

better satisfied than the surgeon. In fact, from the patient’s point of view, the 
cures may bo estimated at 100 per cent 

From tho hypercritical point of view of tho surgeon, however, it may be 
said that, thou^ tho symptomatic cure is perfect, tho percentage of anatomic 
cures is not so largo, because in about one-third of tho cases, whon tho patient 
strains the anus opens up, so that a narrow rim of mucous membrane bixMmes 
visible. 1 firmly believe that oven this can bo corrected by the addition of 
a small plastic in tho cases indicated. I do not believe ttiat this operation is 
the final step in the treatment of prolapse of the rectum; but it at is a 
step in the ri^t direction. 

a. BBamA into thb pobtbbiok waza or tbs vaosna (Io-oa&XiSD bboto- 

OBLE) AND 3. BBBNZA INTO THB ANTEBIOB WAZA OF THB VAOINA 
(aO-OAXXBD 0TBT00BL8) 

The vagina is firmly fixed by the outward prolongation of the pelvic fascia, 
and in consequence hernia into the walls of the vagina is rather infrequent, 
provided this fixation and the pelvic fascia are normal. That it doa oo* 
cur, however, is amply proven by those cases in which we find a total prolapse 
of the uterus in nnlliparous women. Such prolapses may be well accounted for 
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by 80 loose fixation of tbe vagina that there is a hernia both anteriorly and 
posteriorly to the vagina. This is the status of affairs only when the pelvic 
fascia is perfectly normal. Unfortunately, however, the pelvic fascia very fre¬ 
quently becomes abnormal on account of injuries during parturition. 

In order to explain my conception of the pathogenesis of these maladies, it 
may be permissible to picture the mechanism of injuries to the pelvic fascia 
during labor. The vagina is finnly fixed into the pelvic fascia; the cervix 
uteri is located just at that j)art of the pelvis where the vagina is fixed into 
the pelvic fascia. The cervix dilates in the course of lalwr, due to contraction 
of the uterine miiscnlaris; when the cervix is fully dilated the head usually 
passes through. During this stage of labor the pelvic fascia is dilated to its 
extreme limit, but it may still bo too tight for the advancing head; utider this 
circumstance this fascia tears to a greater or lesser extent. The vagina is, 
as a rule, very clastic, and will stretch rather than tear; this is why most of 
the tears of the pelvic fastna arc submucous. In tlio course of time the rup¬ 
ture in tho pelvic fascia heals up; but^ approximation l)eing poor, there al¬ 
ways remains behind a gap of varying extent. It is this gap in tho pelvic 
fascia which now acts as tho pathological substratum for the siihsctpient develop¬ 
ment of a hernia. 

From tho mechanism of tho original injury wo may also deduce that the 
rosizlting gap must bo of a somewhat triangular fonn, the base of the triangle 
being at tho vagina, and its apex distally from the vagina, i. c. at tho junction 
of tho 2 other sides of tho triangle which are formed by the pelvic fascia. 

After healing has taken place, tho gap is bridged only Izy a little cicatricial 
tissue, which is lined alwvc by peritoneum and below by tho mucous membrane 
of tho vault of the vagina. Ihit these stnictures are not suiliciont to withstand 
even the normal intra-abdominal pressure, and very soon the peritoneum 
lining tho upper surface of the gap is pushed against the vaginal wall, and, 
when this ceases to give support, the corresponding vaginal wall is pushed 
into tho lumen of tho vagina, this Izcing tho clirz'ction of least resistance. 

During parturition the ovcrntrctched tranaversalis fascia may tear in any 
direction radiating from the vagina; the location of tho subscHiucnt vaginal 
hernia will, therefore, depend zipon the location of tho origizzal tear and the 
BubBczpzczzt gap in the iwlvic fascia. 

1. If tho gap is loczztcd posteriorly wo will get a hernia into the posterior 
vaginal wall, or a “rectocelo” so called. 

2. If the gap is located anteriorly, wo w’ill get a herzzia into the anterior 
vaginal wall, or a “cystocolo” so called. 

3. If tho pelvic fas(>ia has been tom all amzzizd tbo vagina, we will be more 

likely to got a circzinzfcrential hernia, which is subsequently followed by a 
uterine prolapse. , 

In other words, it is my claim that tho izndcrlying basis of all these 3 
maladies is an injury of the pelvic fascia, i. e. that continzzation of the trans¬ 
versal is fascia which lines the upper surface of tho levator ani. All tho in- 
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juries of the other parts of the genital tract arc cither uuiiuportant in tlie 
production of a rcctocclc or cystoceic, or at best only secondary factors. This 
opinion is based upon tho following observations: 

1. A reetocolc or cystooelo not infre(|nently follows eases of labor in 
which there was alwolntely no visible injtirv to the genital tract. 

2. In many cases the j)erincal Iwdy and outlet of the vagina are com¬ 
pletely tom through, even into the rectnin, and yet a rectwele or eystocedo 
may not develop. 

3. The ease with which even tho most extensive perineal tears are re¬ 
paired. 

4. The diffienity with which cystiH-cles, ami more paiiicnlarly rectcH’«‘lea, 
are repaired; this difficulty arises Ihs'siisc it is ditlicnit to reach the oiTending 
cause, i. e. the tear in the })elvic fascia which lines the “nj»per” surface of 
the levator ani. Even if this structnie can lH^ miclied, it frwjuently is so 
retracted that tlu- opc*rativc closun* of (la* o|M‘iiing is well-nigh impossible. 

Tho injuries of tho j)elvic fascia j\ist descriU'd may Iw said to Iw prac¬ 
tically beyond our control; they will ha|)peu even with tlui Is'st of care. Mut 
there is another class of injuries, fortunately, however, very rare, which is 
duo entirely to injudicious or clumsy iut<'rfereiice with lalsir. Tluw* injuries 
culminate in a tearing away of the jadvic, fascia and even hwator ani, not at 
their vaginal attachment, hut at their attachment to the pelvic lames. The 
resulting hernia is a most extraordinary om;; it tills the vaginal outlet and 
appears in the corres|>r)nding labium, rsiially the eoiileiits are bladder. I 
have treated one such case that had Immui o|H‘rated iijhiii a numher of times, fol¬ 
lowed by the usual recurrence. A slightly la-tter result was obtaiiKHl by 
niobili/ing the uterus through a laparotomy incision and sewing it into the 
large defect. Some time after tin; o]ieratiou a small hernia again apitearcd 
to the median side of the uterus which will ]>erha]m lx; ameiiablo to treatment 
by a further vaginal operation. 


4. HEBNIA INTO THE FOBTEBIOB WAU. OF THE UBETHBA <SO-OAIiLED 

UBETHBOOELE) 

This is imrhaps the rarest of all hernia;. Tho rarity is arxMninted for 
by the comparatively small siz«‘ of the urethra and, alxjvc all, by tho fact 
that the bladder is attached so high up upon tin; uterus that there is a very 
largo interspace at this part betwec-ii the peritoneum-and tho underlying pelvic 
fascia. 

Treatment.—It would carry me too much into tho domain of gynecology 
were I to oven attempt a description of the treatment of this condition and 
those discussed under the preceding heading. 1 am satisfied with having 
pointed out a therapeutic principle. 
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hebnial ooMPUOAnoira 

Et 6 I 7 hernia is prone to the derelopment of certain complications. As 
some of these complications maj suddenly amume a grave character, and may 
become dangerous to life itself, their prompt recognition and differentiation ore 
of vital importance. 

I. OBSTBVOTBD HBBIIIA 

The sacs of all homise, especially large ones, after repeated attacks of 
inflammation, are liable to the formation of adhesions. In such instances 
there may be partial or complete constipation. This is true more particularly 
of hemie which contain the large intestine, in which the feces are already 
more or less inspissated. If, in addition, the patient is habitually constipated, 
the fecal currmit may cease altogether. Because the same symptom, i. e. 
obstruction of the bowels, occurs both in obstructed and strangulated hernia, 
the differentiation between the two is important. 

Obstructed hernia may be entirely relieved by massage, kneading of the 
hernia, cathartics, and enemata; these measures are contra-indicated in a 
strangulated hernia. 

n. INFLAMED HBBNXA 

Either the sac of a hernia, its contents, or both, may become inflamed from 
extrinsic or intrinsic causes. The extrinsic causes are trauma, badly fitting 
trusses, etc. The intrinsic cau^ are ulcerations of the intestine, perforations 
by foreign bodies, etc. A not infrequent source is an appendicitis in a hernial 
8a& A somewhat loss fr^uent cause is the involvement of a hernial sac in 4 
spreading peritonitis from an intra-abdominal infection. 

The inflammation may be mild, manifestii^ itself only by a slight exuda¬ 
tion of serum and fibrin, and causing but little inconvenience to the patient. 
Even mild attacks, however, are frequently followed by the formation of ad¬ 
hesions which bind apposed serous surfaces together. The inflanunation 
may be of a chronic type; an excellent example of this is seen in a localized 
tuberculosis of the hernial sac or in a general peritoneal tuberculosis involving 
incidentally the hernial sac. Finally the inflammation may assume a very 
virulent character; it may, for instance, be caused by a gangrenous appendix 
or by a perforation of the intestine situdted in a hernial sac. 

Inflammation is always one of the later accompaniments of a strangulated 
hernia. 

The treatment of an inflamed hernia, provided strangulation has been 
positively excluded, is entirely expectant Rest in bed, the application of 
an ice-bag, attention to the functions of the bowel, and some care in the ad¬ 
ministration of a suitable opiate are usually successful in combating the milder 
degrees of inflammation. 
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Tf fhe in fl am m ation is of a chronic nature, o. g. a tuberculoau, the radioal 
cure of the hernia, with liberation of the exudate, is indicated. We know from 
the Burgical treatment of peritoneal tuberculosis that such a procedure, in a 
fair proportion of tho cases, is followed by a cure. 

If, however, the inflammation is of an acute and progressive character, as 
one, for instance, caused by a gangrenous appendix or perforation of the 
intestine by a foreign body, prompt surgical interference and proper treatr 
ment of the injured or inflamed intestine are indicated. 


m. BTBANOULATED HBBinA 

The characteristic attribute of a strangulated hernia, as opposed to an 
obstructed or inflamed hernia, is that there is intcrfcrcnco with tho blood sup¬ 
ply in tho- involved portion of tho hernial contents. Tho interference of tho 
blood Btipply is caused by a Ann constriction at some part of tho hernial 
passageway. A strangulated hernia is, therefore, also always irreducible. If 
the strangulation includes part of the intestinal tract, there is also intcrforonco 
with tho fecal current. 

Tho mechanism of the strangulation cannot bo discussed in this place; 
suffice it to state that the strangulation usually octuirs at one of tho rings 
through which tho hernia passes. These rings, as has Ixasn pointed out, are 
usually made up of dense and inelastic fascual structures, and do not dilate 
when more hernial contents arc suddenly forced through tho neck of tho sac. 
Some hold that occnsionully the strangulation is produced by tho neck of tho 
sac itself. If the strangulation is caused by the nock of tho sac, it is very 
probable that the peritoneum forming the neck has been altered by a deposit 
of cicatricial tissue that renders it inelastic. Tho strangulation may also occur 
entirely independent of the nonnal rings. As already stated, not infrc(|uently 
the sac contains diverticula, for instunix', in umbilical hernia. These may be 
the cause of the strangulation, independent of tho umbilical opening. Oases 
havo been reported in which tho hernial contents become strangulated by 
passing under or over a band. In the sacs of congenital hernia there aro 
frequently found abnormalities, such as constrictions and folds, that may 
cause strangulation. I havo described 2 cases of strangulated congenital 
inguinal hernia in young infants, in which tho strangulation was caused by a 
constricting ring in tho processus vaginalis, situated just above tho testis, i. e. 
at some distance from the external inguinal -ring (41). 

Tho cardinal symptoms of a strangulated intestinal hernia aro absolute. 
This rule has certain exceptions. Tlicre is a form of hernia in which only 
a part of the lumen, usually that opposite to the mesenteric attachment, is 
engaged; this hernia is known as Richter’a hernia. (Distinction must be 
made between Richter’s hernia and Littro’s hernia. A Littro’s hernia is 
one containing a Meckel’s diverticulum.) These homite are particularly 
dangerous because of their small size. For tiiis reason they are very apt to 
100 
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be overlooked, cspeciallj if tbcj occur in very stout individuals. They occur 
most frequently in strangulated femoral and obturator hemiic. 

It is self-evident that usually the part situated most distally from the 
neck of the sac is the one that is strangulated. This rule has one rare excep¬ 
tion. In this form of strangulated hernia, not that part of the intestine is 
strangulated that is within the sac, but the part that remains within the ab¬ 
domen. This form of strangulation is called “retrograde incarceration.” 

Retrograde incarceration may occur in 2 different ways: 

(a) When only the terminal portion of one of the abdominal contents, as, 
for instance, the omentum, the appendix, or the Fallopian tube, becomes in¬ 
volved. A proximally situated loop of these organs may be prolapsed, but 
tho terminal part still remains within the abdomen and becomes strangulated 
by tho hernial ring. 

(b) Two loops of the small intestine arc prolapsed, while tho intervening 
ring remains within tho abdomen, forming what has bcim tenned a “hernio 
en W.” The connecting loop within the abdomen may become strangulated, 
while tho prolapsed loops are not strangulated. The mechanism of this form 
of strangulation is still a matter of dispute. That it is rare is conceded by 
everybody; I have operated upon two cases of this natura 


Tbkatmknt 

Indications and Contra-indications. —1*rompt or, hotter said, immediate re¬ 
lease of the bowel from its consti'iction is absolutely indicated. Tho terse 
saying of Strohmeyer is sufficiently emphatic: “Oo not let the snn rise upon a 
strangulated hernia if first seen at night; and do not let the son set upon a 
strangulated hernia if first seen by day.” 

This is one operation in which there are absolutely no contra-indications, 
except a moribund condition. 

Tho immediate release of the obstruction may be obtained in two different 
ways; first, by a mechanical reduction of the hernial contents, so-called taxis; 
and second, by an operative reduction of tho hernial contents, so-called hernir 
otomy. 

Taxis.— INDICATIONS AND CONTRA-INDICATIONS.— Ft is not as easy as may 
appear at first sight to determine tho indication for taxis and herniotomy. 
It is generally held that taxis may bo tried in recent cases of strangulation. 
Time, however, is a hazardous indicator of the amount of damage done in a 
strangtilatcd hernia. In a given case strangulation of only a few hours’ dura¬ 
tion may do more damage than one that has lasted for days. We may perhaps 
arrive at a more satisfactory decision by discussing tho contra-indications to 
taxis. Taxis should never lx; attempted when there is the slightest suspicion 
as to tlio viability of the gut Unfortunately we have no dcfiuito clinical 
criteria to indicate the viability of the intestine. In the light of our present 
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knowledge, therefore, the burden of prtwf ih decidedly in favor of open opera¬ 
tion. In niy opinion the only indication for taxis is when the surgeon sees the 
patient immediately after the strangulation has Iwgnn. 

TBCHNIC. —An exact anatomic diaignosis of the hernia is essential. The 
reduction of the hernial contents must manifestly bo niadi^ in the direction 
of its passage; therefore, it is essential ta) know whether the hernia is an 
oblique or direct ingninaal, fennarail hernia, etc. 

It is advisable to have the blaitlder eni]aticd. If tin* vomiting is very sovero, 
the stomach maiy be washed oait. 

Taxis should be performed with the greatest gimtleness, lly rough manipu¬ 
lations irreparable damage may Iw done, 'riie following are some of the acci¬ 
dents that may occur: Rupture of the intestine; tanaring oif of the intestine 
from its mesentery; rupture of the sne with prohipse of the contents into the 
subcutaneous tissues; tearing away of the saic frotai its imck: ri'dnction of the 
hernial sac with its contents into th(> abdomen, so-ealh'd reduction <mi masse (thn 
latter appears somewhat doubtful to me, as already ]M)int<>d out on page 

In order to insure gentleness, I hold that general narcosis, in spite of its 
undisputed |K)wer to induce complete relaxation, is absolutely eontni-indieated. 

It is advisable to place the })atient so that the abdominal muscles and 
structures surrounding the hernial ring are as completely relaxed as possible. 
A slight flexion of the kiuH*, with slight external rotation, will la’st indmai 
relaxation in ail the hernia- <K-ciirriiig in the groin. It is wrong to now attempt 
to push the hernia back into the abdomen. .\o ]irogr<;ss will Iw made, and 
there is likelihood that damage may Ih- done. It is Ix-st to tirst pull the hernia 
away from the abdomen in the direction in which it has escaped. The nia-k of 
the sac is now grasped and st<>odied with the left hand, while the right hand 
gradually comprcssi-s the hernial contents, jiarticnlarly in the region of tho 
neck of the sac. If only the smallest part has heen reduced hy these mani))U- 
lations, tho rest follows very easily. When reduction «M-.enrs, the intestine im¬ 
parts a characteristic gurgle. 

As already mentioned, an unfailing accompaniment of a strangnluteil hernia 
is congestion. To reduce this congestion cold may he applied. A rapid way 
of doing this is to ci)ver the parts with s«-veral layers of pinxo np<in which 
ether is sprayed. 

That the administration of cathartics is absolutely contra-indicated lajforo 
the reduction of a strangulated hernia gfxis without saying. This also applies 
to opium or morphin. 

Even after a successful taxis, in which perfectly viable gut has Ikxju 
properly reduced, the patient is not entirely out of danger. While the redneed 
intestine in such is perfectly viahic, its mucosa may have iK-en so compn>- 
mised that eventually it is east off, leaving lichind large, even circular ulcxsrs, 
which may heal with a stenosis of the Inmen, leading eventually to an intes¬ 
tinal obstruction. One such ease oc-curred in my earlier exiHirience. 

The contra-indications and dangers of taxis are so numcrons that it is not 
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at all surprising that surgeons at present time preference to hemiotomj. 

Herniotomy. —^If the patient’s general condition warrants it, general an¬ 
esthesia is administered; if the condition is poor, local anesthesia is preferable. 

Up to a certain point the operation of herniotomy is identical with the 
radical operation of. a similar hernia. The point referred to is the division 
of the constricting ring and the handling of the constricted contents. 

Two methods of dealing with the constricting ring are usually d^wribed: 
(1) By cutting from without inward; (2) by cutting from within outward. 
The first implies division of the constricting ring under the guidance of the 
^e, and is by far the preferable, if not the only method. It is advisable not 
to out more than necessary, in order not to compromise tissues that may be 
used later in the radical cure. 

The second method requires the use of a short, narrow-bladcd knife, with 
a blunt point, a so-called hemiotome. This is introduced through the con¬ 
stricting ring, which is divided from within outward. As the introduction and 
division are done blindly, the intestines may bo perforated, anomalous vessels 
may be injured, etc. For this reason this method has been almost completely 
abandoned. 

After the constricting ring has been properly divided, there should be no 
trouble in reducing the prolapsed contents. Before reduction, it is necessary 
to inform oneself of the condition of the intestine. To do so a little more of 
the intestine is pulled down. First the constriction rings upon the proximal 
and distal loops are examined, as these are the portions likely to bo most 
damaged; the mesentery is examined to see if there is a thrombosis of the 
vessels; finally the prolapsed loop itself is examined. 

The strangulated loop may appear to the operator in 3 dilTcrent ways. 
1 . It may be absolutely viable. 2. It may be absolutely non-viable. 3. Via¬ 
bility may be in doubt. 

Viability is recognised by the presence of tho characteristic luster of the peri¬ 
toneum. Viable gut, no matter how congested, very rapidly regains its color after the 
constriction has been divided. When indented or pinched, the depressions mado with 
the fingers very soon disappear. Peristalsis, which is dormant in the constricted intes¬ 
tine, very soon reappears. All these sigpts may be accentuated by the application of 
hot normal saline solution. 

Non-viable intestine lacks the characteristics just described. It does not 
glisten and it is flabby; the characteristics of viability do not re-appear after 
hot applications. In far advanced cases we may see either one or many small 
or large perforations. The odor is decidedly fecal, or at least feculent, due to 
infection with the colon bacillus. 

Strangulated omentum is characterized by similar attributes and is treated 
in a similar manner. 

Finally it is necessary to examine the nearest afferent and efferent loops. 
The afferent loop is greatly distended, and its walls show an exudative inflam- 
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mation. This exudation may, indeed, be so extensive as to interfere with its 
viability. 

It is not wise to pull out too much of the proximal loop; tension upon the 
vessels may cause kinking, so that more of the intestine appears to ho com¬ 
promised than actually is the case. 

If the prolapsed part is viable, it is reduced; and if the condition of the 
patient warrants, the radical operation may be proceeded with. 

If, however, it is decided that the prolapsed part is not viable, tliero are 
several methods open to us. 1. The necrotic part may bo left in the wound 
after properly walling off the rest of the peritoneal cavity; oveutually such an 
intestine will slough off, either entirely or at one or more points, with tho 
formation of a fecal fistulu or artificial anus. 'i. If the nc<m)tic area is very 
small, it may be inverted and buried into the intestine, and the lumen of the 
intestine is immediately n'i'stnblisbod. ‘f. Finally the nettrotic part of tho 
intestine may be rescctetl and tho fecal current m"stubIiHhcd by an entoro- 
anastomosis (see intestinal Resection, treated elsewhere in this work). For* 
merly tho fonnation of an artiticial anus was eoiisidercd t«)the proper pro¬ 
cedure, but the results, ls)th primary and ultimate, were so poor that at present 
resection is mnsidcred prcfcnihle. 
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OPBBATIONS UPON TUB Sl'OMACH 
John Douulas 

ladioatioiu for Operative Treatment. —Tlio coiKlitioiiH iMlIiiiK for operative 
surgery upon the stomach, cither immediately on making the diagnosis or after 
the failure of medical treatment, are: 

1. Injuries of the stomach wall, duo to contusion or to perforation by a 
bullet or stab wound. 

2 . Presence of a foreign lawly. 

3. (a) Chronic ulcer of the stomach or duodenum, demanding gastro¬ 
jejunostomy or excision or both fur its cure, with nr without occlusion of the 
pylorus. 

(b) Ulcer, causing repeated or s(;vcrc hcmorrliagc. 

(c) Perforating ulcer. 

4. Stenosis of the pylorus, whether duo to pylorospasm nr cicatricial con¬ 
traction following ulcer, congenital in origin, or caused by the presence of a 
benign tumor of the pylorus, requiring jiyloroplasty or gastrojejunostomy for 
its relief. 

5. Hour-glass stomach, denisindiiig some form of plastic operation, gastro- 
gastrnstomy or gastrojejunostomy. 

0 . Carcinoma, in which pyh»rect»>my, imrtial or complete gastrcctumy or 
gastrojejunostomy is indicated. 

7. Stricture or carcinoma of the cardiac orihee of the stomach or of the 
esophagus, demanding the pcrfonnance of gastrostomy, or, by moans of a 
plastic operation making use of part of the stomach wall for the construction of 
the lower part of a new esophagus. 

8 . Qastroptoais. 

0. Cardiospasm. 

Surgical Anatomy. —For the pro|)er porfonnance of operations upon the 
stomach a knowledge of its surgical anatomy is essential. The relations of the 
organ to the abdominal wall and other viscera must be known, especially in case 
of perforating wounds. The blooil supply, location of the vessels and the direc¬ 
tion of the lymphatic drainage from the involved area, with the location of the 
lymphatic glands, are of importance, especially in caroinoma. The relations of 
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the stomach to the peritoneum forming the lesser and greater sac' and the'rela¬ 
tions of the duodenum and first portion of the jejunum to their peritoneal folds, 
are of importance in the performance of gastrojejunostomy. 

BBLATIONS TO THE ABDOMINAI. WALL AND OTHEB VISCBBA.— The posi¬ 
tion of the stomach as a whole changes with inspiration and expiration, contrac¬ 
tion and relaxation of the anterior ab¬ 
dominal wall and depends also upon 
whether the stomach is full or empty. 
The cardiac orifice is fixed in its posi¬ 
tion and lies to the left of the tenth dor¬ 
sal vertebra and behind the chondro- 
sternal junction of the left seventh rib. 
The fundus of the stomach extends 
upward to the left beneath tho dia¬ 
phragm and the loft costal arch as high 
as tho fifth costochondral junction. The 
pylorus occupies a position 1 in. to the 
right of the second (and frequently the 
third) lumbar vertebra and is partly maintained in this position by tho attach¬ 
ment of the second portion of tho duodenum. The greater part of the stomach 
lies to the left of tho median line in a vertical or oblique position (rather than 
in the horizontal position in which it is frequently depicted), and the greater 
curvature, when the individual is in the 
erect position and the stomach is dis¬ 
tended, from V/j in. above to 1 in. 

(3.75 to 2.5 cm.) below the level of the 
umbilicus. The pyloric end or antrum 
of the stomach curves upward to tho 
duodenal attachment and lies just to tho 
right of tho median lino. When empty, 
the stomach is drawn up from this posi¬ 
tion, so that tho greater and lesser 
cun’atures are higher than just de¬ 
scribed and away from the anterior ab¬ 
dominal wall. The stomach is in rela¬ 
tion anteriorly with the diaphragm, 
liver and abdominal wall; posteriorly 
with the diaphragm, spleen, left kidney, 
suprarenal and pancreas, the large abdominal vessels and solar plexus; below 
with the- transverse colon and mesocolon. The cardiac portion lies jnst below 
the heart, and when the splenic flexure of the colon .is distended witii gas it is 
in intimate relation with the left portion of the greater curvature. 

These relations and the accompanying diagrams (Figs. 1 and 2), which are 
drawn from a series of caste made by Prof. Senior of Ao N. T, University and 



Fm. 3.—BjiLATtom or Taa PorraaioB Wau. 
or Taa Stomacb. 



Fio. 1 .—Rblatioks or tbb Antbbiob Wau. 
or TKB Stomach. 








SITK0ICAL ANATOMY IST 

Bdlertte Medical College, are given with .the stomach in the position it woilld 
beotipy with the individual in the croet position, as is the rule when a stab or 
gunshot wound is received, and not in the dorsal position of the operating or 
dissecting table, as is usually shown. Of ronrsc, changes in position, varying in 
the individual and depending on tho causes previously enumerated, must be 
taltiwi into consideration. 

BLOOD SUPPLY. —Tho blood supply of tho stomach (Fig. 3) is from the 
oeliao axis. The gastric or coronary artery runs from the left end of tho lesser 
curvature to tho right, between tlio layers of the lessor omentum along the lesser 
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curvature, to anastomose with tho pyloric branch of tho hepatic. The hepatic 
artery also gives off tho gastroduodenalis, of which tho gastro-epiploiea dexira is 
a branch. This artery runs along tho greater curvature of the stomach from 
right to loft and anastomoses with tho gastro-epiploiea sinistra, a branch of the 
splenic. In addition there are the vasm broviin from the splenic. The vessels 
requiring ligature in pyloroctomy or partial gastredomy are the coronary, 
pyloric, gastroduodenalis and gastwMjpiploica doxtra, and, if tho rese^on is 
more extensive, the sinistra and branches from the pancreatiooduodenalifc 
THB LYMPHATICS. —^Tho lymphatics of tho stomach are of special im- 
portanoe in determining tho area to be resected in carcinoma. ^ stomach 
wall is rich in freely anastomosing and generally valveless lymphatics, particu* 
larly the submucous coat. Obstruction, by cardnoma, of the drainage in one 
dii^on, therefore, allows easy extension in another along the submucous layer. 
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In the consideration of tho direction of the drainage of the lymphatics, the 
stomach may be divided into 3 areas with their corresponding groups of lym¬ 
phatic glands which are located along the course of the vessels in the greater and 
lesser curvatures and about tho pylonis (Fig. 4). In the first area, the pyloric 
region, lesser curvature and % of the stomach below it, the lymphatics run 
from right to left and empty into the coronary chain of glands which is located 
along the whole course of the coronary artery on the lessor curvature. This 

chain of glands is 
usually tho earliest 
and most extensively 
involved in carci¬ 
noma of the pylorus. 
In the second area, 
which includes about 
% of tho stomach 
along the greater 
curvature, c o r r e - 
sponding to the dis¬ 
tribution of the gas- 
tro-opij»loicii dextra, 
the lytnphuticB run 
from left to right 
and drain into a 
group of glands 
along that artery. 
The lymph glands 
near the pylorus are 
numerous and close 
together; further 
along the greater 
curvature they are 
less frequent. The 
third area of tho 

stomach, tho cardia and cardiac end of tho great curvature, has a separate group 
of lymphatics and has been called by Moynihan the “isolated area.” Its 
lymphatics follow the course of the ^stro-cpiploica sinistra and arc not in¬ 
volved in the spread of pyloric cancer. 

It is to be romonilwred, also, ns shown by tho w«)rk of Jamieson and Dobson 
(17) that there are groiips of glands which form a secondary drainage to the 
primary gland groups, .lamioson and Dobson divided the lymphatic glands of 
tho stomach into 10 main groups: (1) Lower coronary and (2) upper coronary, 
draining the area along tho lesser cun'ature; (3) right paracardial, (4) left 
paracardial, and (.5) posterior paracardial, situated about the cardiac orifice 
and draining the fundus; (6) splenic, situated at the hilum of the spleen just 



Fl«. 4.— DiAOIIAM HhowINII DiiiKCTIIIN of LyMIWATIU DRAtNAOR 
FROM Ktumai.'h Int«» I’kimahy and Skcondaby Groups of Lym- 
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above the tail of the pancreas, draining the left part of the greater curvature, 
and in turn draining secondarily intt* the loft suprapancrcatic and from tliis 
group into the middle suprapancreatic; (7) right gastro-opiploic, along the 
artery of the same name, draining secondarily into the (8) snbpvloric, which 
in turn drains into the superior niosontcrie and middle suprnpanci'oatic; (0) 
suprapyloric, draining into the (10) ^nprapuncreatio, wliicli is situatiHl alamt 
the celiac axis, and which receives, as shown, tributaries from nniiierons pri¬ 
mary groups and in turn may allow extension to the following 8e*i>ndnry 
groups; (11) biliary; (12) superior mesenteric, and (10) lumbar. The im¬ 
portance and rclati<m of this lymphatic distribution will Ut furtluw discussitd in 
the consideration of the o|H'ration for gastric <-arcinonni. 

rKTlITONEAL KKI.ATIONS.- 'I'lie less«'r curvature of the stomach has at¬ 
tached to it the less«*r or gastrohepatic omentum, the greater curvature, the 
greater or gastnx-olic omentum. The anterior wall is in rcdatioii lo the greattw 
sac of the peritoneum, the posterior wall to the lessiw sac, the opening lattwiant 
the 2 sacs iHung through the foramen of Winslow, the anterior edge of which 
contains the hepatic, artewy, ]K>rtal vein, ami comnion biht <lnct. The lesser sac, is 
separated from the greater, below, by the transverse mesiH'olon, which must 
bo broken through to jH'rform |M)sterior gastrojejunostomy. The ndations to 
the lesser sac are also of iin^mrtance in the treatment of ulcers or iujririus of 
the posterior stomach wall. 

Til the performance of gastrojejunostomy the relations of the first portion 
of the jejunum must be undcrstmMl. Tho duodenum, after passing downward 
and to the left rctro|>nritoneally, Isdng in ndation only on its antiwior surface 
to the peritoneum, jiasscs Isdiiml the origin of the transverse nuisoeolon, where 
it lavoines jejnmim ami is completely invested with fM'ritoneum. This point is 
1 in. to the left of the median line ami 1 (j in..alM)ve the umhilieus, lying just to 
the left of th(! sis'ond Ininhar vertiibra. From tho beginning of the jejunum 
there is a fold of peritoneum, the ligament of Tnnt/., {lassing upward to the 
mesocolon. Sometimes this fohl extends some distance along the jejunum and 
must l)c divided in order to avoid having tmi long a jejunal loop in performing 
posterior gastrojejunostomy. 

Instruments Bequired.—Tn n<ldition t<» the usual laparotomy instruments—- 
knife, scissors (straight and curved), artery clamps, Kochcr clamps, thumb 
forceps (plain and mouse-tiKith), retractors (largo and small), s[K)nge forceps, 
aneurv'sm needle and needle holders—in cases of resection or gastroenteros¬ 
tomy there will be required a gastroenterostomy clamp, the variety known as the 
Roosevelt clamp being the most useful, or long clamps of the Moynihan or 
Kochcr variety, the blades covered with rubber tubing. For resection, tho 
largo clamps of the Kochcr, iScudder, or Moynihan variety are employed in 
division of the stomach, or a crushing clamp of tho Payr variety may lat uscsl 
(Fig. 5). There will also be noe<led curve»l and straight abdominal clumps 
which meet at the tip and clamp l(K)scly (having flexible blades) or tightly 
along the blades, some of which may be covered with rubber tubing and some 



140 


OPERATIONS UPON THE STOMACH 


not Besides the needles required for suture of the abdominal wall, there will 
be needed straight and curved intestinal needles. The best material for suture 
of the stomach wall is 0 chromicized (10-day) catgut and fine Fagenstecher 
celluloid linen thread. A sufficient supply of sterilized large and small ab¬ 
dominal tail pads made of gauze, folded and sewn so the edges do not fray, with 
an artery clamp or large safety-pin attached to the ends of each tail, must be 
provided to wall off all the rest of the abdominal cavity from the part directly 
operated on. In operations in which the cavity of the stomach is opened, the 
instruments and needles used in cutting, handling, and suturing the mucous 



Tia . 8.—SpkciaIi Inbtrdiikntb Ubkd in Stomach Operationr. A, Koeher giistrectoiny olamp; B, 
Moynihan gMtrwtomy cinnip; C, Roowivelt KURtro-ontaroHUmiy clomp; U, Payr enuhiug olamp; E, 
abdominal clamp for clamping proximal end of duodenum in performing pylorectomy; F, Koeher 
InteaUnal clamp fur anterior or Houx'a gaiitru.«ulunMtumy and clamping distal end of aevoted duo¬ 
denum in pyluroctomy. 


membraiio must be discarded as soon as the opening in the mucous mem¬ 
brane is closed; therct'ore, a duplicate supply of these instruments must be 
provided. 

Special Preparation of the Patient for Operation on the Stomaoh.—^Perforation 
of a gastric or duodenal ulcer, or wounds of the stomach requiring im¬ 
mediate operation, preclude the possibility of any special preparation. In 
other cases, however, careful preparation of the patient is an element of great 
importance in the success of the operative procedure. In addition to the gen¬ 
eral preparation of any patient, catharsis, emptying the intestine by enemata, 
praparation of the wound area, etc. (Vol. I, Chap. IV), special preparation is 
required in stomach operations depending on the lesion for which the operation 
is to be performed and the condition of the patient 

The normal stomaoh contains few pathogenic oiganism^ but the dilated 
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Btomach resulting from pyloric stenosis duo to any cause, or the stomach con¬ 
taining a dironio ulcer or carcinoma, frwiuently contains many. Efforts must, 
therefore, be directed to the reduction of this clement of infection, first by means 
of oral antisepsis. Several days before operation the teeth should be brushed 
gently 3 times a day and an antiseptic mouth wash given. If any pyorrliea 
alveolaris is present, diluted icxlin in alcohol may be uswl to paint the gums once 
daily. Those precautions not only lessen tlio numl)cr of organisms in the 
stomach from the saliva swallowinl, but also diminish the cliancos of post¬ 
operative pneumonia or parotitis. 

If thoro is no retention of ftssl in the st^nnach Iwyoiid 0 hours, the patient 
can be fed on sterile li(piid f<H*d—^Imrths, Isnlcd milk, and Ixnloi water—up to 
12 hours before the operation, but no solid food should Iw given for 24 hours 
before the operation. A lavage should‘bo given 24 hours before and one just 
preceding operation, care being taken to cmjtty the stomach. If thoro is marked 
stenosis of the pylonis, no solid fiH)d shoidd lx; given for 4S hours boforo 
operation, and repeated lavage should give assuranco that the stomach is empty. 
Individual jndgiticnt must be exercised in the ])r(‘parntion of each case, ns some 
patients arc already in a weakened condition fnmi starvation due to the stenosis, 
and so little food, even liquid, passes the pylorus that efforts to increase their 
strength before operation are futile. Others stand lavage badly and are weak¬ 
ened by it. 

Ketention may last for 72 hours or longitr, and I have seen a case in which 
the bismuth administered for radiiq'raphy, 4S hours or more Ixsforc the oper¬ 
ation, was still retained at the time of o|K>rution, dm; to diliiculty in washing 
out the stomach Waiisc the stomach tulx; nqx'atedly became olrntructixl by 
raisins, which had also been given 4S hours previously t<» determine the reten¬ 
tion. Such conditions must bo considenxl and guarded against. In a starved 
and dchydratcrl patient it is advisable to give water by rectum or saline by 
hypordcrmoclysis for 24 hours preceding operation. 


INJURIES TO THE STOMACH: OUNSHOT AMD STAB WOUNDS 

Perforating wounds of the stomach call for immediate operation as soon 
08 the diagnosis is made or the probability of the existence of a perforation is 
apparent. Delay for the lessening of primary shock increases the danger from 
continuing hemorrhage and from leaking, with its resultant peritonitis. Oper¬ 
ation statistics, as in all perforations of any hollow abdominal visens, show a 
mortality directly increasing with the time that operative treatment is delayed. 
Small wounds of the empty stomach may cause little leaking of the stomach 
contents because the rent becomes partly closed by protrusion of the miioons 
membrane. Vomiting increases leakage by squeezing the stomach contents out 
of the rent. Injuries of the posterior stomach wall, perforation of the neigh¬ 
boring viscera, and hemorrhage from the larger blood-vessels of the stomach 
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must; be considered, and if the direction of the perforation indicates this pos¬ 
sibility, sought for and treated. 

Tedinio of Operation.—If the patient is in shock, the operation may best 
bo performed, or at least b^n, under local anesthesia with per centi novo¬ 
cain, preceded by a hypodermic of % to ^ gr. morphin sulphate and 1/100 
gr. atropin sulphate, the local anesthesia to be supplemented by a general anes¬ 
thetic if exteAsivc exploration is necessary, general peritonitis is present, or the 
patient cannot bo reassured and kept quiet so as to allow careful and rapid 
work. Vomiting must bo avoided and, therefore, gas and oxygen anesthesia or 
chloroform carefully administered has an advantage ^er ether. 

After sterilization of the skin of the whole abdominal and lower chest wall 
with iodin, an incision 4 in. (10 cm.) long is made in the median line. The 
median line is chosen because the incision can be rapidly extended upward or 
downward as indications warrant, or more room obtained if necessary, as is 
rarely the case, by transverse division of the left rectus muscle. On readiing 
the peritoneum, dark blood may bo seen behind it if there has been considerable 
hemorrhage. On opening the peritoneum, which should be lifted up by 2 pairs 
of plain thumb forceps and nicked with the knife or scissors and then carefully 
divided in the line of the abdominal incision as it is hold up and away from 
the abdominal contents, it should bo observed whether there is an escape Mif 
gas, blood, or stomach contents from the peritoneal cavity. If there is fluid 
present, the tube of a suction apparatus, if one is provided, should be immedi¬ 
ately introduced to remove all fluid possible with the least disturbance of the 
stomach. In the absence of a suction apparatus, the fluid should be gently but 
rapidly wiped out with stick sponges. It is of advantage at this point to elevate 
the head end of the table to allow the intestines to fall away from the incision 
and the epigastric area, and so permit of more room for examination and tho 
necessary manipulation and insertion of pads. Carefully insert laparotomy 
pads to wall oil tho involved area from the rest of the peritoneal cavity. Ex¬ 
amine the anterior stomach wall where the wound of entrance makes tho lesion 
most probable. Remember that gentle handling of the stomach is essential, as 
otherwise the contents may bo squeezed out, particularly through an invisible 
wound on tho posterior wall. 

On locating the wound in the anterior wall of the stomach, it should he 
immediately sutured. Usually the wound does not require any trimming of tho 
edges. Two layers of sutures should bo employed. The first layer of through- 
and-tbrough sutures should be of 0 chromic catgut and include all the layers of 
the stomach wall. Tho second layer, inserted after the first has boon tied, .i 
Lembert suture of fine Fagenstocher linen thread including the serous and 
muscular layers, inverts the first row. If the wound is small, a double row of 
purse-string sutures may bo employed. A large wound on the anterior wall 
may make possible the search for an injniy to the posterior wall, but usually 
ilin injury on tho anterior wall should bo closed immediately and examination 
of the posterior wall made through an incision in the gastrocolic omentum. In 
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dividing this structure, while the branches of the gastro-epiploic vessels inay 
be ligated, care must be taken to avoid injury or tearing of Uie branohes of 
the coUca media, dextra and sinistra. Dainago to other organs sliould be 
aou^t for and repaired if present. 

A^r careful attention to the toilet of the peritonenin, depending on the 
condition present, the amount of leakage or the prewnee of a general peri* 
tonitis, the wound is closed with layer sutures reinforced by 8 or 4 through- 
aud-througb silkworm-gut sutures. 

Drainage.—If there has been a considerable escape of stoinach contonts into 
the peritoneal cavity, irrigation may be necessary, but usually, by suction and 
sponging, this can be avoided. After a small stab wound of the anterior stom¬ 
ach wall, the abilominal wound can usntdly lx: closed without drainage. After 
bullet wounds, when the bullet may have carriixl a portion of the clothing with 
it, and in casos where the posterior stomach wall has Itetm injured and the lesser 
sac infected, a foldcil ruhlior dam drain should lie inserted in the lesser sac and 
pass out through an opening in the gastrocolic or gastrohepatie omentum and 
the abdominal wound. Extensive drainage sliould, as a rule, ho avoided, but 
if operation has licen delayed until general peritonitis has developed from 
severe and widespread contaniination of tho whole peritoneal cavity, a folded 
rubber dam drain should he introduml into the pelvis through a aoparato small 
stab incision low down in the median line, nnd the patient should bo placed in 
tho Fowler position. 

After-treatment.—After operation largo amounts of fluid should bo admin¬ 
istered by rectum or liypiMlcrmoclysis. Water shouhl not Ixs given by mouth 
for 12 hours, and then in small amounts. If jicritonitis is present, all food by 
mouth shouhl Imj withheld and the Ochsner treatment followml. 

Complioationi, Diffloulties and Setulti.—Rarely tho repair of an injury in the 
neigbliorhood of the pylorus may occlude the pyloric opening to such an extent 
that a gastrojejunostomy or pyloroplasty is necessary. The results of the op¬ 
eration depend on so many other factors, such as the amount of hemorrhage, 
damage to other viscera, tho amount of leakage, whether the stomach was dis¬ 
tended with food or empty, and delay in tho operation, that statistics are of 
little value. 


BEMOVAL or rOBEION BODY FBOM THE STOKAOH: OAETEOTOUY 

Lidioations.—As a rule, foreign bodies which pass through tho esophagus 
and cardiac orifice into the stomach are passed on by that organ through the 
pylorus. I have seen an irregular, sharp-pointed tooth plate which had been 
swallowed passed by rectum after 72 hours; and on another occasion I re¬ 
moved from the ascending colon the broken-off sharp-pointed bone handle of a 
tooth brush 9 cm. long, which radiography allowed to be located in the stomach 
12 days after it had lieen swallowed and which had passed from the stomach 
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to the ascending colon in the 24 hours immediately preceding the operation. 
Occasionally a diarp article swallowed by children or the insane, or by accident, 
such as a tooth plate, open safe^-pin, a hair ball, etc., may require removal. 

leduiio of Operation. —A vertical incision 4 in. (10 cm.) long is made % 
in. ( 1 % cm.) to the left of the median line in the epigastric region through 
the anterior sheath of the rectus muscle. Attach wash cloths to the edge of the 
skin incision with clamps, thus avoiding contamination from the skin, displace 
the rectus muscle outward from the median lino, incise the posterior layer of 
the rectus sheath and peritoneum directly behind the incision in the anterior 
sheath, locate the foreign body and determine the situation and size of the 
opening in the stomach necessary to remove it without stretching, tearing, or 
injury of the stomach wall. Insert laparotomy pads to wall off all of the peri¬ 
toneal cavity from the part of stomach wall exposed for operation. The in¬ 
cision should be made vertical to the long axis of the stomach and therefore 
parallel to, and so avoiding cutting the branches in the stomach wall from the 
vessels of the greater or lesser curvature. If a large exploratory wound in the 
stomach is necossary, it may ho made originally in a horizontal direction. 

Having determined the length and location of the incision, insert a linen 
traction suture through the seromuscular layers of the stomach wall just be¬ 
yond each end of the proposed incision. Make traction on these sutures, lifting 
up the line of incision (2 volsclhe may bo used instead of traction sutures for 
this purpose). Employ a second layer of laparotomy pads on each side and 
about the line of incision. Incise the stomach and remove the foreign body with 
forceps. Insert a row of through-and-throngh continuous sutures of 0 10-<lay 
chromic catgut, pulling each stitch tight to check hemorrhage and inverting 
the edges so that no mucous membrane protrudes. Discard instruments, 
needles, etc., that have touched the mucous membrane, change gloves, remove 
the outer layer of laparotomy pads that have been contaminated and arrange 
fresh pads. Insert a row of continuous fine Pagenstccher linen Lembert 
sutures. Hemovc pads and closo the abdominal wound by layer suture. Ad¬ 
minister water by rectum, but withhold it by mouth for 12 hours. Withhold 
food by mouth for 24 to 48 hours, depending upon tlic size of the wound in the 
stomach, the presence of vomiting, and the need of nourishment of the patient. 

There is little difficulty or danger in this operation. Care of details avoids 
infection of the peritoneum and careful proper suture of the wound in the 
stomach prevents leaking or hemorrhage. 


ULOEB OF THZ STOMAOH 

Indloatioiu for Operation. —Chronic ulcer of the stomach or duodenum 
whieh does not respond to medical treatment, or recurs after such treatment, 
retjnires operation for its cure. The association of retention, with the symp¬ 
toms of chronic ulcer, indicate operative procedure. The danger of perfora- 
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tion, t|i« pwibility of malignant d^neration, and tho far better atatiatics of 
opergtivo than of medical treatment are adtlitional arguments in favor of tho 
surgical treatment of chronic ulcer. According t»> Wilaon and McCarty (45), 
71 per cent, of 163 cases of undoubted gastric oaivinonia presented gross and 
microscopic evidence of previous uKw. This view of the danger of malignant 
dogeneration of chronic ulcer is concurred in by Payr and Kiittiicr, but is de¬ 
nied by Grliber (14) and Paterson (30). 

Acute ulcer of the stomach is a medical condition and dot's not require 
operation. Also, as a rule, hemorrhage from tho stomach is bt^ttor treatetl by 
medical than surgical means. In tho presence of repeated hemorrhage, how¬ 
ever, operation is indicated. Perforation of an ulwr of the stomach or duo¬ 
denum IS an immediate indication for operation. Stenosis of the pvloms or 
tho various forms of hour-glass stomach, caused by healed ulcers, can only bo 
cured by surgical means. 

Xethods and Choice of Treatment of Chronio Uloer of the Stomaoh or Snode- 
nnm, —The methods of surgical treatment are (1) gastrujojuiiostomy, either 
alone or combined with excision, infolding of tho nicer, or occlusion of tho pylo¬ 
rus; (2) excision of the ulcer; (3) roux^tion of tho pylorus (Itothuan). 

Smithies (30), in an analysis of 1,341 operutions for ulcer of the stomach 
and duodenum in the Mayo Clinic, states that HO per cent, of tho gastric ulceni 
were in the pyloric half of tho stomach and 40 per cent at tho pylorus. Also, 
according to figures from tho Mayo (Minic, duiNlunal ulcers are moro frw|ucnt 
than gastric. In 1,000 cases .')7 per ••cut. were duodenal and 43 per cent, wore 
gastric. 

Becanso of this situation of the uhicr, tho operation most frequently done 
is gastrojejunostomy, its purpose being to empty tho stomach by a now opening 
and thus allow tho ulcer to heal by relieving it of tho traumatism caused by fooil 
passing over it. Also, the influence f)f the bile and alkaline intestinal secretion 
lowers the acidity of the stomach contents and promotes healing. 


OABTBOJEJtmOBIOBrr 

In performing a gastrojejunostomy the anastomosis may be made to the 
posterior wall of the stomach—posterior gastrojejunostomy, originated by Von 
Hacker and developed and mo<lific«l by Moynihan and Mayo—or to the anterior 
stomach wall as ori^nated by Woolfler, and modified by Kocher. Depending 
on the length of the loop of jejunum employed, tho term “short-loop” or “no- 
loop” gastrojejunostomy is used. 

Ohoioe of Operation.—The m<Mt commonly approved gastrojejunostomy is 
the posterior no-loop operation, as it is agreed ly most surgeons that better 
drainage is afforded and the complications of “vicious circle” peptic ulcer and 
internal hernia arc less liable to occur after this procedure. When, however, 
the posterior wall of the stomach is adherent to the pancreas or involved in the 
nhSeniting or carcinomatous process, a posterior g^rojejnnostomy is impos- 
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Bible, and the anterior operation must be dioson if a gaatrojejunostomy is to be 
done. Anterior pstrojcjnnostomy ie, however, considered by some the opera¬ 
tion of choice, as by Kochcr, who states that it gives good results, is more easily 
performed, causes less adhesions, and, if a secondary operation has to bo done, 
as for peptic ulcer, is more easily located. 

Posterior Ho<loop dastrojeJuiOBtomy. — step l.— Make a vertical incision 4 
in. (10 cm.) long, % in. (1.5 cm.) to the right of the median line through the 
skin and anterior sheath of tho right roctus muscle. Fasten wash cloths with 
clamps to the edges of tho skin incision on both sides to protect the abdominal 
viscera from any contact with the skin. Displace the rectus muscle outward 
along the whole length of tho incision; incise the posterior rectus sheath and 
peritoneum in the line of the skin incisiou. Examine first tlic gall-bladder as a 
routine procedure, then tho whole stomach and pylorus to insure tho fact that 
the diagnosis is correct and that other complications, such as multiple ulceration 
or hour-glass stomach, have not been overlooked. 

STEP 2. —Lift up the transverse colon and mesocolon from tho wound. 
Place abdominal tail pads, wrung out thoroughly from hot saline, below tho 
colon, separating all of the small intestines and the abdominal cavity below the 
operative area from that above. A second layer of pads should bo placed above 
the first so that, if any contamination docs occur, these latter can bo remo'^od 
and replaced without disturbing the first layer. Lift up the colon, thus putting 
the mesocolon on tho stretch; make a small nick with wissors in tho mesocolon 
near and above tho portion where tho jejunum begins, choosing a place where 
no blood-vessels show through. Enlarge the opening to about .3 in. (7 cm.) 
by stretching with scissors, thus entering tho lesser sac. Avoid injury to the 
vessels in tho mesocolon, but if this occurs, tie the bleeding point at once. Push 
the posterior wall and greater curvature of the stomach through the opening 
with the fingers of the left hand, grasping tho posterior wall with the right hand 
and pulling through enough to be easily grasped with a clamp. Apply tho 
upper part of a 3-bhidcd clamp to tho posterior wall of the stomach, including 
the area which is to bo tho site of anastomosis. This should be so arrang^ that 
the opening reaches to the greater curvature below and is as near as possible to 
the pyloric end of the stomach as tho circumstances indicating the operation 
will allow, usually at the junction of the vertical with the pyloric horizontal 
portion of the stomach. Tho tip of tho clamp points toward the patient’s left 
shoulder. Three inches (7 cm.) of the stomach wall should bo included in 
the clamp. Pull upon the mesocolon and locate the jejunum as it emei^s 
from under the mesocolon to the loft of median line. Divide the ligament of 
Treitz, if present, from tho first portion of tho jejunum (Fig. 6). Pull for¬ 
ward the upper part of the jejunum from its origin and hold it up while the 
colon, mesocolon, and all the rest of the stomach not hold in the clamp are re¬ 
placed. Cover the replaced viscera with laparotomy pads, turn the clamp so 
that it becomes horizontal, with the tip toward tho left side, and place a narrow 
pad or gauze strip along the side of tho area of the stomach caugfat’in the upper 
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part of the clamp and parallel with ita loiip axis. Attach the other blade of tho 
clamp and pull through a portion of tho jcjunuiu hctwocii the blades of the 
damp 80 that tho area in the grasp of the clamp e«pials the length of tho damped 
stomach area, leaving no loop proximal to the |iolnt of anastomosis and, with 
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the tip of the damp distal to it. 'I'lms the dirw-tion of the intestine is from 
right to left (Fig. 7). 

STEP 3 .—Begin tho first layer of sutures. With fine Pagenstcchor linen 
thrcatl on a curved intestinal needle, start the seromuscular sutures at tho end 
nearest the assistant (tip of clamp), and continue to tho other end of the area 
(handle of damp), uniting tho serous coats of the stomach and intestine for a 
distance of 2% in. (6.25 cm.). Make a lock stitch at tho end of this suture and 

leave the end long with needle attache<l. 

STEP 4. —On each side of the suture lino, parallel to it and ^/t in. (.62.5 cm.) 
from it, with a knife make an incision of equal length through tho seromuscular 
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coat of the stomach and intestine down to but not through the mucous mem¬ 
brane, the incision being % in. (.625 cm.) shorter at each end than the first 
suture line. Excise the ellipse of mucous membrane exposed by retraction after 
incision in the seromuscular coat. 



Bto. 7.— PoaraBioiiGAaTiiojwcMovroirr. Clomp turned In hori«>ntal dinsotion. Gourc strip In 
plaoe. Jniunum pulled up ready to clomp paraUel and in opposition to stomach wall. 


STEP 6. —Grasp in an Allis clamp the lower angle of both incisions, holding 
them together, serosa to serosa, and preventing retraction of the mucous mem¬ 
brane. Let the clamp hang down, making tension. Insert a recond or deep 



layer of sutures. This is a suture passing through all 3 coats, each stitch pulled 
tig^t for hemostasis, aiming at careful apposition and inversion of the walls 
to bring the peritoneal coats in contact. Start the suture at the end of the 
opening toward the tip of the clamp. B^in with the needle in the lumen of the 
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inteitine, pass it Arougli the intestinal wall, then die stomach wall, and tie the 
'flnt knot BO that it'is inside of the opening (Fig. 8). Continue with an over* 
and-over stitch, including all coats of both stomach and intestine, thus bringiiig 



Fio. 9.—PtMTERiOR Qabtrojiuonobtoiit.' PoHtpriur miluro liiw nMoplotoii. (^hdki* frum "nvrr«nd- 
over" nituni to "loop on tho muGou" on roachinR curnnr to mntinue mitun on uitorior wail of 
■tnaatomosid. 


Vi in. (.02.') cm.) of the scrosn of each in contact along tho posterior wall of tho 
gastrojejnnostoiiiy opening until the end of tlu> incision is rciudiiNl. Tho Hiitiiro 
is now continued along the anterior wall. It may be continued in a similar 



Fm. 10.—PosTEiuoB OAHTiiaiUDNOBToiiT. Hutum of anterior wall by “loop on tho miMowi’’ aUteh 
of oataat invertins odeea and bringins aoiuiiB of atomaoh and Jejunum in apporitlon. 

manner, but it is of advantage to change, just before turning the comer, to the 
Connell stitch, with the loop in the lumen of tho opening; that is, where the 
chan^ of stitdi occurs, bf^nning in the lumen on the intestinal side, the 
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n^le pa^ out of the lumen % in. (.625 cm.) from the point of entrance 
through the intestinal wall to the serosa, over both edges, through the stomach 
^11 from the serosa to the mucosa, through the stomach wall again, 1/ in. 
(.026 cm.) from point of entrance, from mucosa to serosa, over both edges, 
entenng the intestine from serosa to mucosa (Fig. 9). This stitch is continS 
to the end of the opening, where it is tied to the knot where this deep 
suture began (Pig. 10). Thus the knot is on tho inside and there is a good 
inversion of the mucous layer and excellent apposition of the serosa. Ch^ 

m^br^nf instruments that have touched the mucoS 

STKP 6.—Loosen the clamp on both sides; see if any bleeding occurs. If 
BO, It may bo stopped with an extra stitch. Pick up the needle which has been 
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hid ..ido, o«r,yi„B tl.« «™t of 

roat, and contmiio tlie Leiiibert suture over the anterior tlirough-aiid^through 
TOtiiro line, to just 1 stitch beyond where tho first stitch was started (Fig. 11). 

of th^ dim P 11 rf ""ddle bar 

o' 

BT^ r.—Rrturn the posterior stomach wall through the opening in the 
merlon. Suture with 4 or 6 interrupted catgut sutures the edges o/the rent 

suW gastrojejunostomy stoma, inserting tho 

suture so that the edge of tho rent in the mesocolon is turned in toward the 
l^r sac, and the margin of Ae gastrojejunostomy suture line is covered by the 

This prevents the possibility of hernia of the lall 
n^ine through the openmg in tho mesocolon and aids in the closing of tho 
^re line where there might bo some possibility of leakage into the greater 
peritoneal eavity. (Patterson sutures the mesocolon to the stomach wall in- 
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stead of to the line of anastomosis.) Uomove all ixula and close abdominal 
wound with layer suture without dminago. 

MOpiFlCATlONB.- - Ihc above description is that of the ojraration porfonned 
with slight modification by the niajority of American surgeons. The direction 
of the loop of jejunum is from right to left. The desirability of this motlifica- 
tiott of the original nicthml w'as first called attention to by Mayo, who allowed 
that tho natural direction of the first portion of tho jejunum was downwanl and 
to tho left, and that the turning of the jejunum to the right in perfonning tho 
anastomosis with the stomach temk'd to the jiriMluetion of a kinking alaivo tho 
anastomosis and, therefore, increased the dangi*r of vicious circle (Fig. 12). 
Mo\Tiihan, however, with his gn>at exjieriencc in this operation, still adheres 
to his original method of turning the je¬ 
junum to the right, in order to obtain an 
isoperistaltic anastomosis, and he denies 
that vicious circle or kinking is any more 
apt to occur with this pnx;cdure. 

Mayo has also made a slight modifica¬ 
tion of his method in this o|H>ration with¬ 
in the past few years, returning to the old 
method of applying .‘1 rows of sutiiri's pos¬ 
teriorly in pla<!C of the 2 usually em¬ 
ployed, in order to diminish the chance 
of hemorrhage. After tho serous layer 
has laien inserted and the intestinal and 
stomach wall has lieen cut through the 
serous and muscular coats, to but not 
through tho mucous membrane, a second 
layer of sutures unites the divided edges, 
picking up at the same time a small hit 
of tho mucous membrane. The third row. 
unites the mucous membrane edg<‘s, the mucous nieinbranc lieiiig divided after 
tho second row of sutures has lieen inserted. 

There is also some difference of opinion as to the best dintetion of applying 
the clomp to tho stomach wall. As a rule, tho clamp is applieil vertically, os is 
done by Kocher and ^roynihnn hut, from an examination of the results of a 
large number of operations by different surgeons, this detail appears to be of no 
great importance. A numlicr of surgeons perform gastrojejunostomy without 
the use of clamps, in order to lessen tho chance of postoporativo hemorrhage. 
In infants with pyloric stenosis the operation is necessarily done without 
clamps. 

Bonz’s Gastrojejunostomy “en T.” —Tn order to avoid vicious circle after 
gastrojejunostomy, which was more frccpicnt when a long jejunal loop was 
employed than now when tho operation above described is done, Roux devised 
the following operation; 



IHnimun HhowiiiR iNmition hikI ilinvtion 
of oiM-niiiR nnd ilinflinn of iiitmtino after 
ttiitiix-ruhiltia oiuuttuuioiiiii. 







^ and elamping of the 

fttea neit Uie greater camtore of ‘ atinnach iue carried out as in the prenona 
op^tioiu Puli np a loop of jejunum about 8 in. (20 cm.) long, the center of 
whidi ia about 10 in. (26 cm.) from the boginning of the jejunum. Empty the 
loop of intestinal contents and elanip uith a rubber-covered clamp. Carefully 
apply pads. Divide the intestine straight across, 2 in. distal to the upper 
dipped extremity. Out into the mesentery in the line of division of the 

jejunum sufficiently 
to allow mobilisation 
of the divided ends. 
By 2 layers of su- 
ture, 1 peritoneal 
and 1 throng all the 
layers of the intes¬ 
tine and stomach, 
anastomose the distal 
end of the divided 
jejunum into the 
stomach area held in 
the clamp. This an¬ 
astomosis may be 
made to either the 
anterior or posterior 
stomach wall. The 
line of incision in the 
stomach should equal 
the diameter of the 
intestine. Implant 

the proximal divided end into the side of the jejunum 3 in. (7.6 cm.) below the 
site of the anastomosis of the distal •end to the stomach. The incision in the 
lateral wall of the intestine where anastomosis is made is vertical and equal u 
length to the diameter of the intestine. Sutures are inserted as in the previous 
' me&od. Suture the opening in tiie omentum to the gastrojejunostomy site and 
doi^ the wound (Fig. 13). 

Anterior Gastarojejuiostoay: Woolfler’s Method.—Make an incision 4 to 6 
iy. (10 to 12 cm.) long in the epigastric r^on, % in. (1.6 cm.) to the ri^ of 
t^e median line, displace the rectus outward, open the peritoneum, and ex- 
atnine the stomadh thoroughly. Pull up the mesocolon and colon and locate 
.the banning of tlie jejunum as described above. Pull up and isolate , a 
^loop of jejunum about 18 in. (46 cm.) long, always keeping in mind vriiidh is 
the distal and which the proximal end of the loop. Empty the loop of intestinal 
contente and apply the lower limb of a gastrojejunostomy damp to m area of 
aboat 8 in. (7.6 cm.) of the apex of the loop. The tip of the clamp should 
pdnt tovnurd the distd end of tiio loop. This damped area is now brou^ up 



Uio. 13.—Rome’s OAstBonjONosTOKT BN Y DtAOBAM. Distal limb 
united to ttamsab, pioiimal limb united to jejunum below Bsstro^ 
jejunostomy. ' 
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tiie isokm until it iri in apposition with the lowenaost point of the anterior 
irall *t ibe greater corTatnre of the stomach. Attach the upper limb of the 
gBs^qonostamy clamp and pull into the grasp of the clamp an area of atom- 
aflh 8 in. .('^•5 ®“**) ^ anastomosed; the direction oi the clamp and| 

therefore, of the line of anastomosis should be downward wd to the ri^t 
Be sure that the proximal limb of the jejunum will not constrict the transverse 
Bring the olamped-off areas out of the abdominal wound and apply 
pads shutting off all the rest of the abdominal cavity. Perform anastomosis 
exactly as described under posterior gastrojejunostomy, except that the outer 



i™ « p«itone.l Mttre i. .1!^% »«!« «« taT” 

Jd wtU md, thuMlore, the tatonul .nw™ mjhortm. » 

prevent kinking of the jejunal loop at the point of anastomosis. ^ 
tioid mew rf ptevedtieg I " 8 «i» *■»,- 

tmBiml loop to ilm etornm* emil id the lim rf end ebon. »d Wow the guW- 

jejunortiS, thus suspending the intestine above the gastrojejunost^ opon- 
ina It is Lrther to be noted that the incision in the intestine should be mado 
peettriotl, to the Hoe oppeeite the ^tet,. lo 
■hdll he dSegeidet the etonmeh well eftor the eiteere tid letoidod to the 

After anterior gastrojejunostomy, vicious cirole is ^rticularly apt to occ^ 
and fer this xwwvo. enteruenterostomy by lateral anastomosii u uaually 
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done about 8 in. (7.5 cm.) below the gastrojejunostomy opening. This 
may be done by means of a Murphy button or by suture. If suture is 
employed, the 2 convex surfaces are brought together and the anastomosis made 
exactly as described in posterior gastrojejunostomy, its purpose being to allow 
any stomach contents escaping from Ihe pylorus, the hepatic and pancreatic 
secretions to empty from tho proximal into the distal loop without being re¬ 
gurgitated into the stomach. 

Anterior Gastrojejunostomy: Kooher’s Method.—Kocher’s method of anasto¬ 
mosis differs from the prccc<iing in tho fact that, after the separation of tho 
gastrocolic omentum from about 2 in. (R cm.) of the greater curvature, a loop 
of jejunum 16 in. (40 cm.) long is pulled up, emptied, and clamped off. Tho 
point of anastomosis is chosen, and just proximal to this point the wall of tho 
intestino is infolded transversely on its convex surface and sutured with a few 
Lembert sutures to make a spur. The proximal limb of the jejunum loop at 
tho point infolded is sutured to tho stomach just behind tho lowest point of tho 
greater curvature, leaving the end of sutures long, the line of suture of the in¬ 
testine l>eing transverse to the long axis. A curved incision a little less than 
tho breadth of tho intestine is mado % in. (.62.'> cm.) below this suture line 
through the intestinal wall, and a similar curved incision of the same length is 
made V4 iu. (.025 cm.) above the suture lino on the stomach wall. The edges of 
tho incisions in the stomach and intestine arc united, and the serous layer of 
suture, inserted posteriorly as a first stop, is continued in front To prevent 
kinking, the proximal limb must be sutured to tho stomach above tho point of 
anastomosis. (Kocher uses 3 layers of sutures, the middle layer being through 
tho serosa and muscular coat.) 

Gaatrojejimoitomy by Other Means than Suture.—When tho operator has ex¬ 
perience and is able to work rapidly, gastrojejunostomy should bo performed 
by means of suture. If the patient’s condition is serious and speed is essential 
to save life, an anastomosis may bo done by tho Murphy button, but this adds 
an element of danger from subsequent leakage and infection, and the opening 
cannot be made as large as by suturo. Tho methods of anastomosis by the Mc- 
' Qraw elastic ligature and the Maury twine suturo, both of which aim at a 
gradual cutting thnnigh of an opening between the intestine and stomach by 
pressure necrosis, while they lessen the danger from prolonged operation and 
infection as immeiliate results of operation, introduce the element of uncer¬ 
tainty of accomplishing their purpose and cannot bo employed when an im¬ 
mediate opening between tho stomach and intestine is desired, as it takes an 
average of 72 hours to establish tho communication. 

Complioatioiis aad Causes of lUlure after Gastrojejunostomy.—The compli¬ 
cations and causes of failure after gastrojejunostomy arc (1) hemorrhage, (2) 
rogUTgitant vomiting or vicious circle, (3) peptic ulcer of tho jejunum, (4) in¬ 
testinal obstruction due to internal hernia or other causes, (5) closure of tho 
opening, (0) too rapid emptying of the stomach. 

BXUOBBHAOE. —^This may occur from the ulcer or ulcers, but most 
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quentlj the bleeding comes from the line of anastomosis. Qentloncss in hand¬ 
ling the stomach and infolding of the nicer by suture aim to prevent post¬ 
operative hemorrhage from the nicer. Caro in the application of tho deep layer 
of sutures, seeing that all 3 layers of the stomach and intestinal wall are in¬ 
cluded in each individual stitch and making sure that each stitch is pulled 
tight before the needle is again inaertc<l, prevent heinorrhnge from tho lino of 
anastomosis. In addition to this, on hK>scning the clamp Iwforo inserting tho 
final serons suture, all bleeding from the c<lgcs should be stopiied by adiiitional 
Buturra if necessary. A few surgeons avni<I the use of clamps in tho perform¬ 
ance of gastrojejunostomy to lessen the danger of hemorrhage. 

BBOURQITANT VOMITING OB VICIOUS CIRCI.K. -Hegurgitant vomiting or 
vicious circle is due to olwtrnction of the jejunum proximal or tlistal to, or at 
the point of anastomosis, caused by kinking or rotation of tho jejunum, or by 
the improper plarnng of the anastomosis on the stomaeli wall, so that the stom¬ 
ach contents are emptied into the proximal, instead of into tho distal loop. It 
rarely occurs with the posterior “no-liMip” gastrojojunostomy, and for that 
reason this is the operation of choice. If a loop is loft in postttrior gastro¬ 
jejunostomy, kinking and obstniction may wcur. Entt^ro-anastomosis latlow 
the gastrojejunostomy, division of the ])roxima1 hsip and implantation of it to 
tho jejnnuin distal to the gastrojejunostomy o|M>niug, as in Uoux’s o|Mtrntion, 
the performainH! of llotix’s o|M«ration, or (S'clusion of tho pylorus may bo per¬ 
formed at tho time <»f tlm original pistrojejnnostomy, cspixually in anterior 
gastrojejunostomy, wlicns «‘gnrgitnnt vomiting is apt t«> oeirur, or may b<s done 
if this complication ensues after a pistrojejunostomy. The vomiting may con¬ 
sist of larg<« ciuantities of duodenal and jejunal contents, or there may bo a con¬ 
stant and fro(inent regurgitation of bile. Tf it ajipiwrs, gastric lavage, admin¬ 
istered with earo and using small (piaiitities of water at a time, should Ix) prac¬ 
ticed. When persistent ami not control leil hy lavage, one of tho laifom-mon- 
tioiKxl opctratioiis must be done. 

PEPTIC ULCEB OP THE JE.1UNUM.- riitiration of the jejunum a few 
inches Ixdow the point of unastomosis or at the margin of tho anastomosis may 
occur cither a few weeks or even years after a gastrojejunostomy. In all 
recorded cases the ulceration has followed gastrojejunostomy for non-malignatit 
disease. Qostrojejunal ulcer may 1)o duo to an infected hematoma or a non¬ 
absorbable suture along the line of anastomosis. Jejunal ulcer is probably duo 
to the action of the acid gastric secretion on the jejunal mucosa which normally 
is bathed by an alkaline secretion, plus infection. In tho majority of cases 
hyperacidity of the gastric juicft is present, hut not invariably, and Wilkie 
(43), after animal experiments, concluded that hyperacidity of the gastric con¬ 
tents alone was not sufficient to cause jejunal ulceration. It has been proved 
that the upper segment of the jejunum is more resistant to the gastric juice than 
the lower; therefore, the more distant from the stomach the anastomosis is 
made—^that is, the lower down on the jejunum—the greater tho liability to 
jejunal ulceration. Hence its infrequency after the posterior no-loop gastro- 
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^iiooBtomjr and ite gi^tn freqnencty vitii the anterior operation. Beeanae 
. of the divefrting of the alkeline duodenal aeoietion 8 ku (7.6 em.) beW tiie 
point of anastomoaia in Boox'a operation, it follovni the latter operation more 
frequently than any other form of gaatrojejunoatomy. 

Jqunal ulceration ia guarded againat by performing the poaterior no'loop 
gaatrojejunoatomy, uid prevention of the ulceration whi^ occurs at the Tnafyn 
of the atoma is aaaiated by careful approziniation of the edgea of the mucous 
membrane of the stomadi and intestine and by the use of catgut for the deep 
suture instead of non-absorbable material. 

When such ulceration occurs either at the point of anastomosis or in the 
jejunum, Mayo Bobson (34) advises one of the following procedures, depend* 
ing on the condition found: (I) If the original ulcer at the pylorus or duode¬ 
num has healed without stricture, detach the jejunum from the stomach, ezmso 
the ulcer and if necessary resect the jejunum, close the opening in the wtomimTi, 
and restore continuity in the jejunum. (II) If the pyloric or duodenal ulcer 
has healed, causing stenosis, dcftach the anastomosis, excise the ulcer dr ulcerated 
segment of the intestine, perform a now ^trojejimostomy either by posterior or 
by Roux’s anterior method, or close the anastomosis and perform Finney’s 
pyloroplasty. (Ill) If the ulcer is only in the jejunum at a sufficient distpice 
below the line of anastomosis, which is Withy, excise the ulcer or, if necessary, 
reseot the jejunum without interference with anastomosis. (IV) If the patient is 
in such a desperate condition that he will not bear prolonged operation, perform a 
jejunostomy and thus give complete rest to the ulcerated area by jejunal feeding. 

H. J. Paterson, in cases of recurrent jejunal ulceration, recommends a 
modification of Roux’s operation to divert the alkaline pancreatic and biliary 
secretion into the stomach to neutralize the acid secretion. 

INTESTINAL OB8TBUCTION OB INTEBNAL HBBNIA.-~Hemia of the Small 
intestine into the lessor sac may occur after posterior gastrojejunostomy. It is 
prevented by suture of the margins of the rent in the mesocolon along the Htia 
of suture of the gastrojejunostomy opening. After anterior gastrojejunostomy, 
obstruction of the transverse colon may occur if the loop of jejunum used for 
the anastomosis is too short, or the small intestine may pass through the jejunal 
« ;'1 qPP and become obstructed. 

id 0L08UBE OP THE OPENING. —^The gastrojejunostomy opening in a few 
cases has become closed. This has usually occurW after the gastrojejunostomy 
has been performed by a Murphy button or the stmna is improperly placed, so 
t^t Ae gastric contents continue to pass throu^ a still patent pylorus. To 
prevent this occurrence, the opening in the stomach should be 2 in. (5 cm.) 

^ in length and reach to the greater curvature to insure complete drainage. Moy- 
nihah considers the excision of the ellipse of mucous membrane from bo& 
stomach and jejunum, as described under posterior gastrojejunostomy, to be of 
importance in establishing the opening. Many snigeons now perform an oc¬ 
clusion of the pylorus with gastrojejunostomy as, if the new cqiening does not 
. fnactimiate, its tendency will be to elw spontaneously. 
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TOO iura BMPTYINO OP THB 8TOMACH.-Cii«e8 have been reported 
^lliore tti6 idi6f of the gastric symptoms has not followed gastrojejunostomy and 
the X-ray has demonstrated too rapid emptying of the stomach. This sequel 
vrould appear to be lees likely to occur if the stoina is made as near the pylorio 
end of the stomadi as the pathological condition allows, and at the Mmn time 
thorough drains^ not interfered with. Too largo an opening diould also be 
avoided 


Bxoinow or aAsnuo xnoBB 


The influence of gastrojejunostomy upon tho establishment of a cure of 
pylorio and duodenal ulcers has been demonstrated. (Tironio ulcors of the 
lesser curvature at some distance from tho pyloms, tlie soKmIled saddle-shaped 
ulcers, and ulcers of tho posterior wall of tho stomach are frequently not bme- 
fltod by this form of treatment and should, therefore, when possible, be excised. 
When the ulcer is close to tho 
cardia or is adherent pos¬ 
teriorly to the pancreas or 
above to tho liver, the opera¬ 
tion may be oxtroincly diffl- 
cnlt. In one case I found 
that a large callous ulcer of 
the lesser curvature had per¬ 
forated, the perforation be¬ 
coming closed by adhesion 
to tho liver, so that it was 
easier to excise a wedge- 
shaped portion of the liver 
with the ulcer rather than to 
attempt a separation. This 
case was of special interest 
as a demonstration of the im¬ 
portance of excision, as, although the {utient was only 30 years of age, micro¬ 
scopical examination of the specimen showed the presence of carcinoma. Tho 
operation was done a year and a half ago and the patient is in good health with 
no signs of recurrence. If tho ulcer is of the anterior wall, its excision or in¬ 
folding presents little difficulty; therefore, only exdaion of those on the lesser 
curvature and of the posterior wall will be described. . 

Xxeiiion of moor of the Lesser Cuvatare.—^Make an incision thipt^ the 
ri^t rectus muscle or preferably the median line if the diagnosis hits been 
made and esnsion determined on. Examine tiie stomach and determine if it 
is adherent posteriorly; ligate the coronary artery and vein on the lesser enrva- 
ture on each side of the ulcer. After ligation, divide the gastrohepatic omen¬ 
tum ; free the ulcer posteriorly, padc laparotomy pads into the lesser sac behind 
the stomach end apply 2 mbbercovered clamps without compression to the 
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stomach on each side of the ulcer, leaving a good free maigin of stomach wall 
on each side of the ulcer for suture. The clamps form a triangle with the tips 
meeting at the apex of the triangle, the lesser curvature being its base. Excise 
the ulcer, nunoving a triangular wedge from both anterior and posterior wall, 
the common base being the ulcer at the lesser curvature. Make the excised 
wedge as short as possible so as not to approach the greater curvature any more 
than necessary and thus cause deformity of the stomach when sutures are in¬ 
serted. Approximate the clamps. A Connell continuous loop on the mucosa 
through-and-through suture of 0 chromic catgut is used. Starting at the apex 
of the posterior triangle, that is, the angle nearest the greater curvature on the 
posterior stomach wall, tho stitch is inserted in the mucosa of one side, passes 
through all coats, including the serous coat, enters the serosa of the other side 
through all coats, emciging through tho mucosa, rcimtors the mucosa on same 
side % (•’1 away, passos through all coats, outers the serosa of tho 

other side, and emerges on tho mucosa in. (.3 cm.) away from original point 

of entrance;, where it is tied. 
This continuous stitch which in¬ 
folds the stomach wall and 
brings the serous coats in c()n- 
tact, is continued up the V in 
the posterior stomach wall to the 
lesser curvature, from which it 
continues down the anterior 
wall to tho apex of the anterior 
triangle (Fig. !.'»). 

Kernovc the clamps, stop¬ 
ping bleeding by extra sutures 
when necessary; then reinforce 
tho whole suture lino with a 
row of I.embcrt sutures of Pa- 
genstfrher thread, beginning 
Fiu. le.—Uxc'iMuN or Ui«KH or Lksheb CuBVATVHa. imsteriorlv and continuing over 

Moihod of Buitiro to uvoid nppruximation of pylorio .1^ . , 11 

Mid enrdioo endu of leaser curvature. fllltonor HtoiTlAOh W&lL lv 6 * 

move tho pads, insert a rubber 
dam drain into tho lesser sac, leading it out of the upper angle of the wound, 
and close the wound. 

It is obvious that the transverse mitnre of the wound left after the excision of a 
considerable area of tho leaser curvature must necessarily cause shortening of the 
lesser curvature and, thert‘fore, a great deal of deformity of the stomach, approx¬ 
imating the pylorus to the cardiac orifice. This deformity may be render^ loss 
in some eases by employing the metluxl of suture illustrated in Figure 16. 

When the ulcer is small, it may bo possible, after freeing tho lesser curva¬ 
ture and ligating the coronary, as described above, to grasp the posterior stom¬ 
ach wall alxnit •Yj in. (2 em.l below the iilcer-with a volsella. Apply a second 




ULCER OF THE STOMACH 


159 


vobella to the anterior atomarii wall % in. (2 cm.) below the ulcer. Pull upon 
the volaellffi and apply a rubber-covered clomp at right angles to the long axU 
of the stomach so as to clamp off the fold of the stomach pulled up. Excise tli.'. 
ulcer. Suture vertically with a double row of sutures, us described above, the 
inner row a chromic catgut Connell suture and the outer a Lemltert suture with 
Pagenstecher thread. 

Tnuugastrio Exeision of Ulcer of the Featerier Wall.—Ulcers of the pos¬ 
terior stomach wall adherent to the pancreas may in some cases bo freed and 
excised by means of division of tho gastrohupatic or gastna^olic omentum and 
access obtained to them in this nianiier. In certain cnsits, however. Win. J. 
Mayo (24) has found excision easier by the transgastric. method. 'I'ho opora- 
tiou is porformcil as follows: After division of the gastnihepatie, and gastro¬ 
colic omentum, tlio ulcer is freed as much as jiossililc {aistiwiorly, if possible 
without opening tho stomach, 
stomach to stop bleeding and 
prevent infection. Make a 
vortical incision in the an¬ 
terior wall of the stomach, or, 
if tho ulcer is large, and a long 
incision will probably Ik; 
needed, make the incision 
parallel to the long axis <»f the 
stomach. If the ulcer can 
freed with the left hand 
through tho lesser omentum, 
the posterior stomach wall 
bearing the ulcer may be 
pushed through the incision in 
the anterior wall and excised. 

If the ulcer has not lieeu freed, 
it should be excised by an in¬ 
cision from within the stom¬ 
ach, the incision passing first 
through the mucous coat of tlio 
stomach. To remove the ulcer it may Im necessary to shave off a thin layer of 
pancreas to which it is adherent. 'I'hc jmstcrifir wound is closal by a row of 
linen serous sutures, then a row of thro\igh-and-tbrou^ Cn^it sutures. It may 
bo difficult or oven impossible to insert properly the row of serous sutures. 
Mayo closes the posterior wound by a single row of chromic catgut through- 
and-througfa sutures, reinforced by a few linen mattress sutures to prevent 
separation, due to early alworption of the catgut sutures (Fig. 17). Tho 
anterior wound should Iw closed us described, and the lesser sac drained with a 
folded rubber dam drain through tho opening in tho gastrohepatie omentum 
leading out of the abdominal wound. 


(hauxe pads are inserted carefully behind the 



Fiu. 17 .—Tranbuahtric Excision or Uix'sh or PimraiuoR 
Wau. or Stomach. After method of Muyo 



boaxArnoir or tea vnoeaa 

In order to prevent viciouB circle, the closnre of a non-fnnctionating gaafio* 
jejttnoatomy oansed by the gastric contents continuing to leave the stonuuih 
.through a still patent pylorus, and the passage of the gastric contents over an 



ulcerated area in the region of the pylorus or in the duodenum, or in order to 
promote the healing of a duodenal dstula, a number of surgeons practice oo- 
clusion of the pylorus in connection \nth gastrojejunostomy. Paterson (31) * 
. considers it an unnecessaiy complication of gastrojejunostomy. The operation 
is also advocated by those surgeons vho treat cases of gastroptosis by means of 
'gastrojejunostomy. 

' lailoatiOBS. —^The indications for occlusion of the pylorus are undetermined 
and the matter is still open to discussion. 

IMhoda—A large number of methods has been suggested. The most radi¬ 
cal .|j|i that followed by von Eisdabeig (9), who divides the stomach pnudmal 
to the pylorus and inverts the divided ends of the stomach and duodenum, 
domig each by means of a double row of sutures (Fig. 18). Berg (3) passes 
, a^eavy Pagenstecher thread around the pylorus, picking up the subwi^ coat 
at a few points to prevent displacement of the ocdnding thread and tying, it 
' just tight enough to occlude the pylorus without cutting into the sfamtach walls 
(f^ 19). This method has been modified by inserting a row of Lemhert 
■ntares over the oceluding thread, completely burying it (Fig, 30). Othms 
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have iiuerted a double row of occluding 
auturea, either paaaing the auturea en¬ 
tirely around the pylorua or pyloric end 
of the atomach, or, in the event of denae 
adheaiona or induration of the poaterior 
wall, applying the antnrea ao aa to eifect 
an occluaion by the infolding of the an¬ 
terior wall (Figa. 21, 22). According 
to the experience of Bier (4), T.«ric)ie 
(20), and othera, auch occluaion auturea 
frequently cut through in time and the pylorus again becomes permeable. 

Bogoljnboff (0) and Wilma (44) use fascial strips taken from tlio posterior 

rectus aheatli, passed around the pylorus 
and tightened aa an occluaion suture 
and also as a means of suspension of 
the pylorus. lIoiTniann (10) modifies 
this by division of the serous and iiius- 
cular naits around tho stoiniieh, buries n 
strip of fascia in the line of incision, 
and re-unites the divided coats, thus pre¬ 
venting adhesions. Polya (•‘h')) uses tho 
liganicntum teres hepatis, which has 
Is'cn removed, ns a circumscribing liga- 
tim*, and lleracher (!.'>), following the 
idea of liovsing in cases of hepatosis, divides the end of tho round ligament near 
the umbilicus, pusses it around the pylorus, constricting it, and fastens the free 
end in the upper part of the abdominal 
incision, thus occluding and mupending 
tho stomach. Qirard (11) makes a ver¬ 
tical incision down to but not through 
tho mucous membrane of the pylorus, 
which he converts by suture into a hori¬ 
zontal suture line, the reverse of what is 
done in the Heineke-Mikulicz pyloro¬ 
plasty. Bartlett (1) passes a spatnla 
behind the pyloric portion of the stom¬ 
ach throng a slit in the gastrocolic 
omentum, then thrusts a metal skewer 
directly through both walla of the stom¬ 
ach into the leaser peritoneal cavity and 
nut again so as to encompass about half 
the distance between both curvatures. 

A clamp is placed behind the skewer and several mattress sutures arc introduced 

through the whole thickness of both walls of the stomach, between tlie skewer 

uc 


Fio. 20.—Ocot,ii»io» OF THIS Pvioaii*. Ocriiid. 
ing autum iNiried liy LfDilx'rt miturp. 



Fto. ai^PnoBic OocLOMON. Msthod of 
olosun whan danm adherions of poatariof 
wall an p r aaa n t. flutum iaaarted in u- 
taiior atomaoh wall pcnimal to pylorua. 
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and clamp. With a sharp knife the skewer and stomach wall in front of it is 
out out, the mattress suture tied, the clamp then removed. The 4 parallel 

stomach edges are united with a running 
suture of Pagensteoher, and the resulting 
raw edge buried bj a continuous Lembert 
suture. 

Brewer (7) has made uso, in animal 
experiments, of an aluminum band 1 cm. 
wide and 5 cm. long folded around the- 
pylorus with sufficient compression to 
obliterate the lumen. 

Which of these many methods will 
prove most satisfactory only time can 
tell, as the question of pyloric occlusion is one of the newer developments of 
gastric surgery. 

TREATMENT OF OA8TBZO HEMOBBHAOE DTTE TO OLOEB 

ladioatioafl.—Tt is generally conceded that profuse liciiiori-liago from t|io 
stomach is best treated by medical means. Mnyo quotes Briiiton: “Ninety to 
ninety-six per cent, of gastric and duodenal hcinorrhages cease spontaneously. 
Fatal hemorrhages occur in four to ten per cent., and in fifty-five per cent, of 
these the splenic vessel is involved.” He also quotes Savariand: “Kig^teen 
and one-lialf per cent, of those dying from hemorrliages die so quickly that an 
operation could not be performed.” The indication for trcutiiieiit then would 
be repented or continued hemorrhage from the stomach which is exsanguinating 
the patient 

Operative Procedure.—Obviously the ideal method of treatment would be 
the direct ligation of the bleeding vessel or excision of the bleeding area fol¬ 
lowed by suture of the stomach wall, but unfortunately in a largo porcentago 
of cases the point of hemorrhage cannot be found, as the hemorrhage comes 
from a small fissure or erosion of the stomach wall, as well ns from the edge 
or eroded Imse of a callous ulcer, and frequently the condition of the patient 
renders prolonged search impossible. If the ulcer is found on the anterior wall, 
excision, if the ulcer is not too largo and the patient’s condition permits, or 
inversion sliould be done. If the anterior wall appears nonnal, an incision 
through it may bo made for inspection of the posterior wall, as described under 
transgastrie excision of ulcer. This, for the reasons before mentioned, usually 
proves unsatisfactory. Rovsing (.36) in such cases uses a diaphanoscope or a 
gastrodnodenoscopo inserted through a small opening and illuminating the 
stomach, to find the bleeding area. If the ulcer is near either curvature, ligation 
of the vessels running toward the ulcer may be practiced, as recommended by 
Witsel. 

The indirect motho<l most usually employed is the performance of a pos- 



Fto. 23. —PnoRio Occlusion. Suturos 
shown in Figun 21 tied. 
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torior gastrojejunoatomy, together with infolding of the ulcer whenever poe- 
Bible, a procedure followed by many Burgeons. Mayo and others, however, 
have reported fatal duodenal hemorrhage several days after a posterior gastro- 
jojuiuMtoiny. hor hemorrhage from pyloric and dutHlenal ulcers which cannot 
Ih) excised at the time, if gastrojejunostomy is done, pyloric. (Hsdnsioii should 
am)mpany the o]H‘rntion. 

1 he most recent statistics of the results of o|)eration f«ir acute heinorrlnign 
are those of HcKlmau (Ho), who n;}N>rts 10 cium>s with only I death, lie col¬ 
lected reports of 33 cases operated on since the reports of Tulficr and of ('oniicll 
in 1005. There wore 8 deaths, a mortality of 21.2 jK-r cent. 

TBBATBCBNT OP PEBFOBATINO ULOBE OP THE STO11A.0K OB DOODBKUM 

The mortality of perforating nicer of the stoniucli or duodenum increases 
with each hour operation is delayed; thereforo, rapid diagnosis, ns well ns rapid 
operation, is essential to favorable lesults. The first u]X!ration for perforation 
of an ulcer was performed by v. .Mikulicz, in 1880. 

The incision is made in the epigastric region in the median line or through 
the right rectus. On opening the peritoneum, gas and fluid escape. The fluid 
may bo thin and cloudy from licginning peritoneal irritation; it may be puru¬ 
lent if the operation has lieen delayed; or it may I'ontain bile if the ulcer is in 
the dnodonum. or food particles if the o])eniug is large enough, as is not usually 
the ease iu the stomach. If the fluid is bile-staimsl, scandi the diunicnum at 
once for the ulcer, otherwise examine the stomach. The perforation may bo 
located by the escajM? of bubbles of gas or by adberent lymph or adhcBioiiB. T f 
nothing points to the location, Iwgin the examination in the region of the pylorus 
and lesser curvature. On locating the uli-er, close it at once if possible with 1 
or 2 catgut through-and-through stitches or a purse-string suture. Have the 
anosthetist pass a stomach tube and empty the stomach. Insert a row of Ixnn- 
bert sutures, inverting the first stitch. In many cases the perforation will be 
surrounded by an acutely inflamed, indurated area through which the suture 
imme«liately cuts. tSeidel (.38) inserts vertical supporting sutiircs of heavy 
silk through all the coats of the stomach on each side of the perforation, tying 
them loosely, so they will not cut through. Then the closing suturtM are in¬ 
serted horixontally alsn'c and Is'low the perforation, the traction being on the 
supporting sutures. These arc covere<l by a layer of l.embert sutures or by the 
omentum. When the perforation cannot lie closed by suture, which should 
always l)o done if possible, it may be closed by omentum sutured into the open¬ 
ing. The gall-bladder has been used for this purpose. If the ulcer is small, 
excision may be the wisest procedure. 

As to the necessity of gastrojojuiiostomy being performed at the time of 
closure of the perforation, this should not be done as a routine. If the closure 
of the perforation of the diioilenum nr pylorus causes a marked narrowing, it is 
a necessity. If the closure and sn1>scqueiit healing of the ulcer are apt to result 
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. in marked narrowing of the pylorus or duodenum, and the operation is 
performed' early, before peritonitis has oocurred, and if the patient’s condition 
remains good, gastrojejunostomy may be done at the primaiy operation; other¬ 
wise, it increases the danger to such a degree that it is host postponed to a later 
time. 

After closure of the perforation and the performance of posterior gastro¬ 
jejunostomy or not, as indicated, the toilet of the peritoneum and the question 
of drainage will depend on the condition present With slight soiling of the 
peritoneum and early operation, gentle sponging in the upper abdomen is all 
that is necessary, and the wound is closed without drainage. If the operation 
has been delayed until marked general peritonitis is present, the left hand is 
passed down under the anterior abdominal wall and a good sized suprapubic 
stab wound made, through which a largo folded mbber dam drain is pas^ to 
the bottom of the pelvis. If the closure of the stomach wound is doubtful or 
there is fear o{ the stitches cutting, the operative wound should also be drained 
by a small folded rubber dam drain, otherwise not. The patient is put to bed 
in the Fowler position and free use is made of rectal enemata of water or the 
Murphy drip, and of saline by hypodormoclysis. 


PLA8TI0 OPERATIONS ON THE PTLOBUS; P7L0R0DI0BI8, PTLOEO- 
PLASTY; OASTRODUODENOSTOMT 

Theoretically a plastic operation on the pylorus would apiwar to bo pref¬ 
erable to gastrojejunostomy in the treatment of pyloric stenosis, as the dangers 
of vicious circle, jejunal ulcer, or intestinal obstruction, which may follow 
gastrojejunostomy, are removed and the normal physiological process of diges¬ 
tion is less interfered with. However, the simpler methods of pyloroplasty are 
particularly apt to be followed by a return of tlie stenosis. In the presence of 
dense adhesions the Finney method of gastroduodenostomy may be difficult of 
execution, and in the presence of active ulceration in the pyloric region, gastro¬ 
jejunostomy, rather than a pyloroplasty or gastroduodenostomy, fulfils the con¬ 
ditions resulting in a cure. However, in cicatricial or spasmodic pyloric steno¬ 
sis with no tendency to further iilceration about the pylonis or marked hyper- 
'iMtidity, n^d in congenital hypertrophic stenosis of the pylorus (althon|A 
lal^ most surgeons perform gastrojejunostomy), the main indications for one , 
‘ qpwations are found. 


moBomosui 

F^lorodiosis or divulsion of the pylorus may be done by Hahn's method, 
which consists in inverting the anterior wall of the stomach with the forefinger, 
which is pressed through the pylorie ring, thus dilating it to the degree desired. 
In the Loretta method, on incision is made in the anterior stomach wall uid 
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the pjlonu stietdied to the desired de^o^ with the fingers or boufipes. The 
incision in the stomach wall is then closed. .\s those methods are not without 
dai^r and are apt to be followed by a 
return of the stenosis, other methods are 
preferable. 

FTEABOPIiASTT 


Eeineke-Mikiilies Operation.—While 
simple of execiition, this operation is 
contra-indicated in the presence of dense 
adhesions about the pylorus, greatly 
thickened scar tissue, or an active ulcera¬ 
tive process at the pylorus. The abdo¬ 
men is opened by a right rectus incision, 
the whole stomach exniniucd, and the 
pylorus pulled out of the abdunicii if pos¬ 
sible and walled off with pads. Ttnb- 
bcr-covcred clamps are loosely applied on 
each side of the pylorus on the stomach and duodenum, and a horizontal in¬ 
cision 8 to 7 cm. long is made across (according to the usual description) tho 
anterior wall of the pylonis, completely dividing tho stniotiire. If the incision 

is made shorter, the stenosis is apt to 
return; if larger, there will probably 
1)6 too great tension on tho sutures. 
A sharp hook is inserted at the mid 
fioiiit of the upper and lower lip of 
the incision, and by traction on these 
hooks tlic horizontal cut is eonvortod 
into a vertical one (Pig. 23). Tho 
wound is then sutured vertically with 
a double row of sutures, tho inner 
layers of through-and-throngh or 
C'onncll catgut sutures, the outer 
layer of lembert suture of Uagen- 
stechcr linen thread (Fig. 24). 

Kikujiat* Operation.—The above 
operation is the one usually described. 
It is apt, however, to be followed by 
a return of the stenosis. If the in¬ 
cision is made along the lower border 
of the stenosed pylorus, ns described 
by Mikulicz (Fig. 25), the suture should be made by, first, a posterior contin¬ 
uous Lembert suture uniting the serous coats of the posterior edges of the 



Via. 94.—Hmrau-Miauuci Ptixisoplamt. Bii- 
tufM innrted convertins horbontal into veiti- 
enl wound. 



Horuontol inoMon mnde throuzh anterior 
wall of pylorui. Slurp tcnocula Innrtnd 
ti> eonvm horiioutal inriiiiim into vi-rtloid 
wound before iiatiin«. 
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wound (duodenum to stomach); second, a row of throiigh-nnd-througp suture 
through the posterior wall and continued through the anterior wall (Fig. 26); 



Fiu. 35 .—Mikuucx IMrujHOPLASTT. Inciiiiou 
aloiiR lower border of pyloruo oxtoiiduiK 
into duodenum and atomneb on each aide 
of pylorie rina. 

maj bo done with or without division 
If the miicouH iiicinhraiic is not to 


third, a row of Lembert sutures in the 
anterior wall. This method is an im¬ 
provement over the one described above, 
as it enlarges tlio opening and also 
brings it to a lower level. It is sim¬ 
ilar in this res]M!ct to Finney’s oiiera- 
tion. 

Hicoll’s Pyloroplasty.—Nicoll (28) 
has reported excellent rt'siilts in con¬ 
genital stenosis of the pylorus by means 
of a plastic operation with divulsion. It 
of the mucous membrane. 
l)c opened, make an /\ incision in the 


pylorus. Make a small incision in the anterior stomach wall near the pylorus, 
and insert a largo elunip through the incision into the stomach and through the 



Fin. 20.— Mikulic^z PrixOimHiAATT. Method 
of iiuMTliiMC r«>w of HUiun*H, 

M*rmiK Millin' not mIiowu in duiKmm» huH 
Ixien iiiM'rletl iMwtvriorly. 



Fio. 27.—Nirow/rt PYMnnipi.AHTV. InciHioii 
throiudi M*n>fimH«iihir rtNits of pyloniH Im*> 
line iiy «’huii|» inKfritHl ihnniKh 

miiidl inrisioii in nnliTior w:ili of Htomainh. 


pylorus. ()|)cn the Idndcs of the clamp as a glove stndclier, and tlius dixmlsc 
the pylorus ( Fig. 27). 'I'his stretching converts thc/\int.o a/\ and the w’ound 
in the pylonis is so sutured. The wound in the anterior stomach wall is then 
closeil in the usual manner (Fig. 28). 

If the mucous membrane is opened in the original /\ incision, the divnlsion 
is done through the wound, otherwise the operation is the same. 

Piiuiey’i Operation.—'I'he first gastrodnodenostomy was done by Jabonlay 
in 18!I4 by means of parallel incisions in the stomach and duodenum united by 
suture, ns in gastrojejunostomy. Kiiinmell divided the duodenum transversely, 
closed the proximal end, and implanted the distal end into the anterior stomach 
wall. These earlier operations have been supplanted by Finney’s operation 
( 10 ). 

STKP 1 .—Mobilise the pylorus and dumlcnum. If the duodcnnm.-isL 4 mt 
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movable, it should be pulled to the left aud aii iiioisiou made in the posterior 
parietal peritoneum between 1 and 2 cm. to the right of and along the descend* 
ing portion. The fingers, working in 
behind, free the duodenum from the 
structures behind it, so that it can be 
brought into apposition with the py- 
lonis without tension. 

STEP 2. Insert a linen traction 
suture in tho highest jsiint of the 
duodenum, a weond to eni. lower on 
the anterior wall of the diKidtMinin. and 
a third opposite the second on the op¬ 
posite wall of the stoinaeh, so that the 
two latter points (wiiie together to form 
the lowest j)oiiit of the anastoiuosis. 

('lamps an* then applied to the dnodenniii and stomach in a vertical dir«s*ti«tn, 
with the tips of the clamps alsive gras|iiiig those jsirtions of those viscera in 
which the anastomosis is to he mad«-, hut leaving the npiUT js)rtion of the 

tlnodennm, in which the tirst 
traction stitch was applied, fns*. 
liring the blades of the clamp 
together and isolate with guu/.o 
abdominal )>ads. The further 
technic res(‘nd)lcs that doscrilasl 
under gastrojejunostomy, cx- 
ce])t that inst«‘ad of two parallel 
incisions, a 
is made. 

8TKI* 3.-—Stitnre the oppos¬ 
ing Hurfaces of the diKMlennm 
aiul stomach with a e^nitinnous 
linen thread suture, inaking tho 
jststerior outer suture layer. 
Lisavo tho lower end long, with 
needle attached. 

STEP 4.— ^lake a jPj-sIiaped 
incision, lint ])arallcl arras short¬ 
er than and '/i in. (.5 cm.) on 
eaidi side of the suture line, the 
horixontal part connecting 
them, dividing tho pyloric con¬ 
striction (Fig. 29). 

STEP !!. - Starting alsive with a C'onmdl or throngh-and-throngh stitch of 
fine chromic catgut, unite first the [sisterior edg<‘s, tlaMi, continuing the sntnro 


^-sIuiimhI 


incision 



Via. 29.—Finhey's PrumopLAHTr. Trantiuii iiutuniE 
inaerted. (Samps applied and approximaUtd. Puo- 
terior aeruua suture inserted. Beginning uf inner cat¬ 
gut suture. 



Flu. 2S.— Nii'iii.i.'h I‘ylonoi>i.ahtv. Iiii'ihiiin euii- 
rerO'd inlii \ iind Im>(Ii wiiuihIs HUtiiml. 
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(m caching the lowest point, the anterior edges of the fl incision. Bemove 
the clamps. . « 

STEP e.—C 0 n t i n u e the 
first serous Lembert suture in¬ 
serted in the posterior walli in¬ 
verting the stitch just inserted, 
through the anterior wall 
(Fig. 80). 

Finney performs the oper¬ 
ation by inserting the anterior 
row of mattress sutures and 
holding them aside ready to tie 
before making the incision in 
the stomach and duodenal 
walls. 

^ BESULTS. —According to 
Finney and Friedenwald 
(11), who report 100 opera¬ 
tions performed during the 
past 13 years, the mortality 
following the operation was 5 
per cent. Satisfactory results 
were obtained in 88.8 per cent. 

about the pylorus due to hypertrophic forms of ulceration are present” and 
atony or gastroptosis with slight motor insufficiency.” 

OPERATIONS TOR HOUR-OLASS STOMACH 

Tnic hour-glass stomach is a division of the cavity into 2 portions hv ..iAo 

varie^ Bituat^ on the lesser curvature, the greater curvature being pulled^J^n 
SfU anterior and posterior walls in the scar. * The ulcer 

O^ioually a chrome ulcer of the posterior stomach wall may cause h^S 

is*' j^f****- *® tuberculous peritonitis or other causes mav 

^It in defomity resembling hour-glass stomach in the X-ray picture and 
one must guard against the mistake of diagnosing as hour-glass stoJiS? 


Pro. 30.—FiNNBv’a PyLoBoPbAWT. ConUnuation of inner 
oataut suture on anterior wall. 
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The operatioii perfomed for the relief of this condition must necessarily 
dq)end upon and vary with the condition found. Careful radiographic ex¬ 
amination diould be made before operation and thorough examination of the 
whole stomach made before the method of treatment can bo determined,' as a 
trifid stomach may exist, or a second constriction at or near the pylorus may 
be present, while the condition of the ulcer, whether healed or still active, its 
position in the stomach wall, the density of the sear tissue and the amount of 
adhesions present, and the size and amount of stasis in one or both pouches 
all aid in determining which operation can best bo performed. The various 
operations to meet these conditions are as follows: 

1. Posterior Gastrojejunostomy.—Posterior gastrojejunostomy to the car¬ 
diac pouch, either with or without {tylorcctoiny, is applicable iu those cases in 



Fio .11 —HooB-aL/uw SroMArw. PosU-rior win- Kui. 32.— IIooii-ai.A«« Htomacs. I^iMo nnte- 

troWunoBtomy to oardian pourh. Dotted liiina nor gBatrojcjuiioataiiiiy to wnpty both pouohoa. 

show aroa ciciaod if pyloroctomy in porfonnod. 

which the pyloric pouch is small. If the ulcer is healed and there is no obstruc¬ 
tion at the pylorus, posterior gastrojejunostomy alone is sufficient. This is 
usually the operation of choice. Otteasionully, due to adhesions posteriorly, an 
anterior gastrojejunostomy may l»c iiceessary. If the ulcer is large and in¬ 
durated or if tliere is in addition a pyloric tilwtmction present, the pyloric pouch 
should also be excised (Fig. 311. 

2. Double Gastrojejunostomy. -Double gastrojejunostomy, first porformwl 
by Wier and Foote, niay bo performed in the presence of 2 dila^ pouches, 
each of which fails to empty, the anastomosis of the jejunum being made to 
each pouch, usually anterioriy. As a rule, other methods are mote satirfaotory 
for obvious reasons (Fig. 32). 

a Beseotion of the Kid Portion of the Btoaaoli Between Clamps.—As has 
been previously stated, chronic ulcers of the lesser curvature do not show the 
same tendency to heal after gastrojejunostomy as those nw the pylorus; therfr 
fore, in the presence of hour-glass stomach due to an active ulw of the lessor 
curvature or posterior wall, if free mobilization of the stomach is not prevented 
by adheri»n« and the affected area is sufficiently accessible to mahe the opera- 
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tion not too difficult, or partioularly if oaroinomB is present or suspected, a re¬ 
section of the middle portion of the stomach, wi& a suture to reetore ita con¬ 
tinuity, has been done urith most satisfactory results (Pigs. 33, 34). 

4. Baseetion ef WsdfeHdiaped Portica of Stomach.—^Resection of a yredge- 
shaped portion of the stomach, or anastomosis of the pouches by a method simi¬ 
lar to Mikulics’ gastroduodenostomy, may he indicated when the hour-glass 



Fius. 33 AMD 34.— HouM-abADB Stomach. Mkl-gutrio roaootion. 


condition is due to a healed ulcer of the lesser curvature, and the posterior part 
of the stomach wall can be freed from or is not bound down by adhesions (Pigs. 
35, 36). 

5, Zammerer’s Method.—^Instead of the above, particularly in those cases 
in which difficulty in freeing the posterior wall is present, the anastomosis be- 



Fkm. 35 AND Se.—Houn-otiAiw Stomach. Renotton of wedse-ahsped portion of itomaoh wall. 


tween the 2 pouches may be made by the application to the stomach of Pinn^s 
metiiod of pyloroplasty. Clamps are applied to eaoh pouch, almost meeting 
above, the first layer of serous sutures unites the 2 pouches, the ^ incision is 
made with the vertical arms in the anterior wall of each pouch united above 
with the horixontnl division of the isthmus (see Pigs. 37, 38, and Pinn^s 
gastroduodenostomy). 
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6* Ctaittogtitoortoiny of lAwer Boidor of Fowdioi. —Instoad of porforming 
the anostomosiB between the lower edge of the pouches by Kainnierer’s method^ 
the anastomosis-may be made bv menus of an ineisiim in each pouch ])a.ralle1 
with the drawn-up cilgos of the greater curvaturt>, lhtw«! etiges having hwm 
previously sutured together with a soromuscular suture. The latter cornwponds 



to the first layer of suture applied iu performing gustrojcjunostnmy, and 
the gastrogastrcMtomy sutures are applied as in the latter operation (Figs. 
89, 40). 

7. Anterior Gastrogastrostomy.—Anterior gastrogastrostomy is only indi¬ 
cated for stenosis at the center of the anterior wall of the stomach, and makes 
use of the healthy tissue on each side of the contracted area. These healthy 




Fns. SB SMS 40.—Hova-ouss Stohacs. OastraaBstmtomy betwsMi loww borden of two pouohsa. 

portions are picked up in a clamp, laid side by side, and a gastrogastrostomy 
is performed exactly as dracribed under Oastrojcjunostomy (Figs. 41, 
42). The objection to this operation is* the further deformity of the stomach 
which it causes, and it is not recommended when other methods can Iw em¬ 
ployed. 

These last metiiods of plastic operation on the stomach cannot be nmployod 
in the presence of pyloric olwtniction and consequent failure of emptying 
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^ the pylotie poacfai, titaleM a pyloroplasty or gastrojejiinoatoniy ia also per- 
fopned. . ' ^ ' 

Other ICethodi, —^Digital dirulaion and gastroplasty similar to that despril^ 
under pyloroplasty, by the conversion of a horizontal into a vertical incision, 
have also been employed, but usually, although not always, with reeurronce of 
the symptoms, and the previously described methods are better adapted to ob- 


Fiaa. 41 and 42.—^Hoin»MbAaa Stokaiw. 




tain satisfactory results. As previously stated, tlie variations in the conditions 
met mth must modify the operative procedure. In all operations tension on tho 
suture line must be avoided as in all plastic operations, and the suturing done 
in healthy tissue where possible. 

When tho constriction is due to carcinoma, excision should bo done if pos¬ 
sible If this is impracticable, gastrojejunostomy to the cardiac pouch should 
be performed as a palliative measure when obstruction is present. 


OPIBATION8 FOB OABODTOMA OF THE STOMACH: PTLOBBOTOHT; 

PARTIAL 0A8TBE0T0M7 

. Carcinoma of the stomach begins in a large per cent, of the cases in tiie 
pyloric region, lisually on the lesser curvature; therefore, the operation for its 
removal usually consists in a pylorectoray with the removal of that portion of 
the stomach and lymphatic glands along which the growth mitends. Mioro- 
aec^cal examination has demonstrated ^at the infiltration extends in the sub- 
ihuciM a considerable distance beyond where it is mther visible or palpable, 
and that this extension proceeds most rapidly along the lesser curvature. Also, 
while carcinoma of the pylorus does not, as a rule, extend into the duodenum^ 
as the connective tissue of the pylorus becomes dense and poor in lymphatics, 
the work of Cnneo and of Bomnann has diown that this extension may occur. 

/ ' Removal of tiie growth in the stomach without the removal of all of the involved 
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l^nipbBbo glBitds is futilo, snd as these glands are involved at an mriy rtage 
of the disease, a knowledge of the direction of tho lyniphatio drainage and the 
location of the various groups of lymph nodes into which the Ivmriiatica drain 
is necessary (see Surgical Anatomy). * 

The rapid spread along tho coronary group on tho leaser curvature alnu^ to 
the esopha^s and tlien along tho course of tho coronaiy artoiy in the falx to 
tho glands in front of tho ccliac axis, and tho direct involvement of the supra- 
pyloric and snbpyloric group and the chain along tho gastixhcpiploioa doxtra 
near the pyloris, witli secondary drainage into the suprapancreatic and superior 
mesentorio and biliary chain of glands must bo romombored, and if a radical 
operation is contemplated these hmph nodes must bo examined. Because of 
the reasons given, tho resected area should include, on tho cardiac side IVh to 
2 in. (8.5 to 5 cm.) beyond tho margin of tho growth, 1 in. (2.5 cm.) of "tho 
duodenum, the whole of tho lesser curv'ature, and half of tho greater curvature. 

Indications and Contra-indioations for Operation.—Carcinoma of the stom¬ 
ach can only be curc<l by complete removal of all the diseased area and the in¬ 
volved lymphatic glands. A thorough study of tlio radiogram will often indi¬ 
cate the hopelessness of operative procedure. The presence of marked nufth agi'a, 
palpable lymphatic glands, and evidence of metastasis in the liver or on the 
peritoneum, as shown in tho latter cose by ascites, contra-indicate a radical 
operation. The size of the tumor, however, is not always a contra-indication 
to operation, as a large, slowly growing carcinoma may not become as adherent 
to neighboring viscera or cause as early glandular involvement as a nnaller, 
more malignant gro\vth. 

If, in tho absence of these contra-indications, an exploratory incision' is 
made, the possibility of freeing the carcinomatous area must bo determined. 
Although the tumor may be adherent to tho pancreas, this is no contra-indica¬ 
tion unless the adhesions are so dense that it would be necessary to remove more 
than a superficial slice from tho surface of the pancreas to free the growth. 
So, also, involvement of the mesocolon or colon is not an absolute contra-indica¬ 
tion, as successful partial gastrectomy with removal of part of the transverse 
colon, although a difficult operation, has been reported a number of 

If, after opening tho peritoneum, metastoses in the liver, peritoneum, or tho 
deep glands about the celiac axis, or beyond tho area possible of removal, are 
found, or if the mesentery of the small intestine is involved in the growth, 
radical cure is impossible. In the presence of irremovable cancer, if the 
growth involves the pylorus, causing stenosis and resulting gastric a 
gastrojejunostomy should be performed. In the absence of pyloric stenosis, a 
gastrojejunostomy is more apt to do barm. In the presence of a large car- 
cinomatoua ulcer of the pylorus with a foul, discharging base in the stomach, 
even if small metastases are present in the liver or all the glands cannot be re¬ 
moved, if the primary tumor can be freed without great difficulty and removed 
without endangering the life of the patient, partial gastrectomy has been advo¬ 
cated. This would seem good practice, as even H ^ere is an extension of the 
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ligature nearest the stomach should be at a sufficient distance from the lesser 
curvature to leave attached to the latter any glands whidb may be present 
Four ligatures are usually sufficient for this purpose. Through the opening 
feel to the left in the falx coronaria and locate the coronary vessels as they 
run in the falx to the beginning of the lesser cim-ature. Ligate the coronary 
vessels with catgut on an aneniysm needle. Separate the peritoneal attach¬ 
ments of the duodenum above and ligate the pyloric and gastrodnodenal arteries 
and divide them between the ligatures. Pass the left hand behind the first por¬ 



tion of the duodenum and pylorus, lifting them forward and freeing them p<»- 
teriorly. The part to be rcse<rted has n..w l^;n freed from its attachments alwve 

and its blood supply has been ligated and divided. • u * ♦ 

STEP 8.—Pass the left hand behind the stomach, separating attachments to 
the pancreas if present; lifting up the gastrocolic omentum, tie off the antonoi 
layMTof the gastrocolic omentum in segments, carefully avoiding the whea 
m^ia artery and its branches, injury to which would cause j^ngreno of that 
part of tho colon supplied by it. The ligation of the ^stroco^^^c onicntum ex¬ 
tends to the left, well beyond any involved area or glands, usually to the middle 
of tho greater curvature. At this point the gastro-epiploica sui.strn is ti«l. 
Ligature of tho omentum must be at a sufficient distance from tho greater curve- 
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/^ozB to leave all involved glanda attached to tiie atmuieh. If the gaal^tio- 
denalia haa not hton ligated, its branidi, the gastro-^iploica dextra, must now 
be ligated. lift np the separated pyloms and attached omentiini atad i^ds, 
and, working to the right, remove all fat and glands above the head of the 
pancreas, ligating the anastomosing brandies of the gastroduodenalis and the 
superior panoiMtiooduodenal arteries, thus freeing the duodenum below and to 
the left and removing all glands. The portion of the stomach to be resected and 



Vto. 4S. — Partial Oartrcctout. Puno string on duodenal stump tied. Clamps applied to stomach 
and division o( stomach begun. Quy sutura applied to lesser curvstuie in cose of stomach dipping 
through clamp. 

it|te duodenum are now free from attachments below, the blood supply haa been 
tmoff, and the actual resection may be proceeded with (Fig. 4.3). 

STEP Sj —^Apply 2 clamps to the duodenum, the distal one, with blades 
covered with rubber tubing, 1% in. (3 cm.) from the pyloric ring, the prosi- 
nul one, with bare blades, clamped as tight as possible % in. (1.6 cm.) nearer 
tte pylorus. Insert a purse^string suture of linen thread about the duodenum 
% in. (1 cm.) distal to the clamp first applied but do not tie. Divide the duo¬ 
denum with cautery or knife between the 2 clamps. Pass a couple of sutures 
‘tiirough the proximal duodenal stump and tie them over the clamp to prevent 
slipp^ of the stump throng the grasp of the clamp. (Discard the neettie^) 
Inseit a running over-and-over catgut stitch throu^ the projecting end of tim 
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distal Btump and remove the clamp as the first knot is tied (Fig. 44). This 
pnokOTS up the end of Rie stump. Invert the stiunp, tying the purse-string 
suture previously inserted. Moynihan recommends the insertion of a third row 
of sutures, as it is from the duodenal stump that leakage is most apt to occur. 
If the duodenum is sufficiently mobilised, the stump may be attached to the 
anterior surface of the head of the pancreas, this procwlure being rapeeially 
desirable, as recommended by Mayo, in those cases in which the pancreas has 
been injured, due to attachment of the growth. 



OTBP 4 .—Determine the line of resection of the stomach and apply a 
or Moynihan clamp, with the blades protected with rubber tubing, Vj in- (1-25 
cm.) proximal to this line. Insert a stay suture of linen in the lesser e^ature 
proximal to the clamp, in case of slipping of the clam^ Apply a s^nd clamj^ 
with bare blades, ti^tly to tbo stomach Va m. (1.25 cm.) distal to the first 
clamp. Divide the stomach between the clamps with cautery or kmfe, laying 
U in. (.5 cm.) of stomach wall projecting from the grasp of the proximal 
clamp (Fig. 46). As the division is made, grasp the projecting edges with 
Allis clamps or volsellaj to prevent the stomach slipping from the ^p of t e 
clamp. Suture the divided stomach with throu^-and-through or interlocking 
ISO 
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BtHohiM of obiomio catgnt thnm^ all layers of the stomach outside of the grasp 
of the damp, palliug each stitoh tij^t to secure hemostasis (Fig. 46). BmnoTe 
the damp, baert a continuous Lemhert stitch of linen thread, inverting the 
first layer and insuring broad apposition of the serous coats, reinforcing the 
stitch at any necessary point. Particular care must be mcercised in applying 
the sutures at the greater and lesser curvatures. 

BTBP 6.—^Perfonn gastrojejunostomy, using the posterior no-loop method 
vrhete possible* by suture method or Murphy button (Fig. 47). 






Vn* 47.—Fakul OAmicroMT. Seoond row ot nituret inserted in stcnoach. Posterior gsitro|fr* 
Junostomy performed at lower angle of remaining portion of stomach. 

STEP •.—^Remove pads and close the abdominal wound. Occasionally 
drainage need not be employed. If, however, the clamps have slipped and 
there has been soiling of the peritoneum, or there have been many adhesions, 
particnlarly if the pancreas has been damaged, or absolute surety of the duo¬ 
denal stump is absent, it is wiser to insert a rubber dam drain. 

Xodifleatioas and Other Methods of ^fftial Oastreotomy.—The above technic 
closely follows that employed by the majority of American surgeons and is an 
elaboration of the Billroth Ho. 3 method, Billroth having been the first surgeon 
to perform pylorectomy. The main variations from the above method consist 
in the order ^ the different procedures, and in the manner of anastomosing the 
intestine to the portion of stomach remaining. 
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Moynihan, after dividing the pylorus, performs a posterior gastrojeju* 
nostomy before dividing the stomach. Kochcr makes the section through Ae 
stomach first and then anastomoses the end of the duodenum to the posterior 
wall of the remaining portion of tlio stomach. While this may be done after 
pylorectomy for ulcer, it is difficult to seo how sufficient mobilisation can bo 
obtained to effect this anastomosis after such a resection as experience has 
proved necessary to effect the cure of carcinoma of the pyloric portion of the 
stomach. Eocher, however, maintains that no more of tlie duodenum is neces¬ 
sary to perform his anastomosis than is mpiircd for a proper occlusion of tho 
duodenal stump. The Billroth Na 1 method of suturing tho duodenum to tho 
lower end of the lino of suture of the stomach has l)ccn gcnorally discardo<l, and 
tho method of anastomosis by suturing an oimning in a loop of jejunum to the 
lower part of the suture lino of tho stomach, as in a lateral anastomosis, has 
little to recommend it. Operation in 2 stages, gastrojejunostomy being done 
as a preliminary 10 days or more before resection, has been advocated by a 
number of surgeons in certain cases. 

Pylorectomy for Uleer: Bodman's Operatlott.—Rodman’s operation is per¬ 
formed by tho above method, only differing in tho more limited extent of tho 
resection and tho absence of the necessity of removal of the lymphatic glands. 

After-treatment.—Phicc the patient in Fowler’s position or propped up in 
bed. Give by rectum 10 os', of water or coffee at tho end of the operation, then 
6 oz. of water every 4 hours. Ilypodermoclysis and morphin may bo given if 
necessary. Administer water by mouth in sinall quantities at tho end of 24 
hours, increasing the amount at tho end of ;1G hours; predigestod liquid food 
oz. ss. on cracked ice q. 2 hrs. at the end of 48 hours; broth in small quantities 
at the end of 72 hours, gradually increasing tho amount and variety of fluids 
and adding junket, custard, milk toast, etc., at tho end of 5 days if tho stomadi 
tolerates fluids well. If the patient is very weak, rectal feeding during the 
first 3 days may bo necessary. 

Besnlfx.—With earlier diagnosis and improved technic, tiie immediate 
mortality of partial gastrectomy has been reduced from 64 per cent, in Bill¬ 
roth’s original series of cases to 4 per cent, in the last 60 cases reported from 
tho Mayo Clinic at Ko<-hcati‘r (20). The same author reports 36 per cent, alive 
after 3 years and 22 per mit. after 5 years. Weil (42), in 10151, reporting on 
104 cases who surviv^ tho operation «if resection for carcinoma of tho stomadi 
in Knttner’s Clinic during the previous 61/^ years, stated that 40 patients were 
still alive, and 8 for more than 3 years. 

Obviously, favorable statistics for the ultimate cure of cancer of the stomach 
can only be obtained by early operation before glandular involvement and 
metastases occur. However, the fact that recurrences do occur so frequently 
should not prevent resection in cases of pyloric carcinoma, even where recur¬ 
rence seems probable, as life is prolonged, pain and vomiting are relieved, the 
patient's condition is greatly improved, frequently for over 2 or more years, 
and the mortality is not sufficiently great to contra-indicate the operation as a 
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.palliative ineasdre in oertain advanced oaaea, with the fair prospect of ultimate 
id those less advanced. 


TOTAL Am BDBTOTAL aAffintBOTOIR’ 

Total gastrectomy is seldom performed with a prospect of ultimate cure of 
the patient. However, the whole stomach has been successfully removed a 
number of times (first by Schlatter in 1897), and there are certain cases of 
sohirrous carcinoma (Schrumpfmagen) of the stomach involving the whole 

stomach or the cardiac end 
in which adhesions and 
glandular involvement are 
slow in developing, in which 
total or subtotal gastrec¬ 
tomy or resection of the 
cardia can be successfully 
performed. 

The cardia and esopha¬ 
geal end of the stomach are 
difficult of access and, there¬ 
fore, a long incision from 
the ensiform to the umbili¬ 
cus is made. In addition, 
division of the ensiform and 
left costal margin may be 
necessary. For operations 
on the cardia, Marwedel’a 
(21) incision gives an ex¬ 
cellent exposure (Fig. 48). 
This consists in an incision 
1 in. (2.5 cm.) below the 
left costal margin through 
the peritoneum from the ensiform to the tip of the tenth rib. The muacu.- 
. layers of tlio upper edge of tlio wound are separated, and the rectus and 
external oblique are pulled upward and to the left, leaving the divided edges 
of the intenial oblique and transversalis muscles attached to the inner e^ 
of the costal arch. The seventh costal cartilage is divided close to the 
sternum, and the eighth, ninth and tenth cartilages at the costochondral junc¬ 
tion. This allows the turning of a large flap upward and to the left, -giving 
access to the cardia and esophageal opening. Care must be taken to avoid injury 
of the pleura. This incision is the one employed by many European surgeons. 
Its disadvantage, however, is that it results in the division of the seventh, 
eighth and ninth intercostal nerves supplying the upper abdominal muscles of 
the ooiresponding side. For this reason the Mikulicz incision is probably a 



Fio. 48.— Mabwcdkii's Incision. FIsp ooiuutlng of skin, rectus 
snei SKtemsl oblique turaed back. 8th, 9Ui and 10th car- 
tilaces divided at costoohondzal junotion. 7th eartOage di¬ 
vide close to sternum. (After Bier, Braun and Kammell.) 
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better one. This begins at the ensifonn and extends to just above the iiinbilieQi|>. 
where it turns to the left to the tip of the tenth rib and divides the left xeetus 
muscle. It is supplemented by a second incision below the left breast pver thci 
ei^th rib, through which the seventh, eighth und nintli ribs aro divided without 
injury to the pleura. 

The total resection is performed as in partial resection, by ligature of the 
gastrohepatic and gastrocolic omenta and division of the duodenum. The 
gastrosplenic and gastrophrenic ligaments aro ligated and tho whole stomach 
freed. The lower 8 or 3 cm. of tlio esophagus (para inlra-abdomhaUia) ia cov¬ 
ered with peritoneum, and if this can l)e used for anastomosis, tlio prospect of 
good union is far Iiettcr than if the carcinoma involves the entrance of the 
esophagus and this has to be removed and the esophagus pulled down, which 
can be done for a short distance only. A clamp is applied loosely to tho end 
of the esophagus and the stomach removed. In cases of contracted stomach, the 
pyloric and esophageal openings have been drawn somewhat together, and 
Kocher recommends the end-to-end anaatumo8is'.,ef tho duodenal stump to the. 
esophagus by a double row of silk sutures. Wln^ tho duodenal stump cannot 
be brought up, it is closed as in partial gastrcctomy^'j^d tho anastomosis mado 
by implanting the esophagus into a loop of jejunum. Ai^jr tension on tho anas¬ 
tomosis is bound to l)c fatal to a favorable result. The Mtirphy button has been 
employed in making the anastomosis, but should never bo used if the esophageal 
stump, is not entirely covered with peritoneum. 

A considerable number of eases reported as total gastrectomies were proba¬ 
bly mibtotal, as even a small portion of the cardia remaining makes tho anasto¬ 
mosis easier. The right vagus nerve lira behind, tho left vagus in front of the 
lower part of the esophagus. These should be avoided if possible, but they have 
been divided in the course of resection, as reported by Volker (4t), without 
evil result. 


0ABTB0BT0H7 

Tr^i satiaM. —Stonosis of the esophagus, whether due to impermeable 
stricture following ulceration or carcinoma or to carcinoma of the cardiac end 
of the stomach, preventing the passage of llnitis and nourishment to the stomach, 
indicates the performance of gastrostomy. Gastrostomy is also done as an essen¬ 
tial part of Abbe's string method of dilatation of esophageal stricturas^ due to 
ulceration caused by tho swallowing of corrosive liquids, and has recently been 
advocated as a preliminary operation to laryngectomy. 

The result aimed at is the establidiment of a fistula leading into the stomadi, 
through which a tube can be passed and food introduced into the stomach. 
Attempts to avoid leakage of the fistula, with consequent irritation of the skin 
of the abdominal wall by the gastric juice, have prompted the development of 
many different methods of gastrostomy with this object in view. In general, 2 
methods of attaining this result have been attempted: 1. The formation of a 
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valve from tho stomach wall, as in the Stamm, Eader and Witzel methods; 


2. The use of a portion of the stomach wall pulled out of the abdominal cavity 
between the muscular layers of the abdominal wall, in an attempt to obtain a 



Flo. —OAomowoirr: Staiiii’h Mbthob. Three puree- 

String sutures frf liiwn thrend inserted fw invOTslon to form 
T^ve of Btomaeh wall. 


sphincteric action of the 
muscle, as in the methods 
of Terrier, Jaboulay and 
Hartmann, or the Frank, 
Ssabanejew-Albert methods. 

The patients on whom 
this operation is performed 
are usually weak and ema¬ 
ciated from starvation, and 
frequently the operation is 
beat done with local anes¬ 
thesia. For the same rea¬ 
son an operation which can 
be rapidly and easily done 
is the operation of choice, 
and as it is simple, easily 
perfonned, as effective us 
any in the prevention of 
leakage, and docs not re¬ 
quire much of the stomach 


wall, which is frequently 
contracted, the Stamm method, or, as it is frequently called, the Senn method, 
is the form of gastrostomy usually chosen. 


Stamm Method (Figa 49, 
60).—Make a vertical incision 
2 to 3 in. (6 to 7.5 cm.) long 
through tho left rectus muscle 
just below the costal margin. 
Open the peritoneum and lo¬ 
cate the stomach, being sure 
not to mistake the transverse 
colon for the stomach. Full 
out of the wound the portion 
of the stomach near the greater 
curvature and cardiac end. If 



the opening is made ton near 
the lesser curvature, there will 


Fia. SO.— Oabtuostoiit; Stauu's Mvtbod. Seen from 
within etumach. 


be tension, and if too near the 

pylorus, the deformity will prevent emptying of the stomach. Make a small 
opening only sufficiently large to intK^uce a 25 F. catheter in the wall of 
stomach. Introduce the catheter about 3 in. (5 cm.) into the stomach and fix 
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with a couple of fine catgut auturca 
to the edge of the small opening in 
the stomach. Introduce a linen 
Ix'rabert purse-string suture around 
the edges of the opening where the 
catheter enters the stomach and tie 
tightly. Introduce a second purse- 
string suture in. (l.i.") cm.) dis¬ 
tant from the first and tic us the 
stomach wall is inverted by push¬ 
ing the catheter inward. If there is 
sufficient loose stomach wall, a third 
purse-string suture is inserted just 
as the second was. The ends of the 
last purse-string are left long and 
used to attach the stomach wall to 
the parietal peritoneum. Two or .3 
other sutures are also employed to 
attach the stomach wall to the 
parietal peritoneum to prevent peri¬ 
toneal infection in the event of leak¬ 
age. Close the wound, leaving a 
small rubber dam drain wrappe<l 
around the tube as it passes through the abdominal wall, to prevent the forma¬ 
tion of a subcutaneous abscess. The resistance of these patients is low and 

infeetion easily occurs. The 
tube should be additionally 
fixed to prevent it pulling 
out or being pushed too 
far into the stomach. This 
is best done by means 
of a safety pin, which is 
passed through a narrow 
strip of sterile adhesive 
plaster wrapped 2 or 3 
times around the tulx; at 
the level where it emerges 
from the wound. If the 
pin is passed through the 
tube itself, it causes leak- 

Fio. 62 .-aA«TwwroiiT:KADiR'sM*THOD. Seen from with- (•onclusion of 

Id atomiicb. ^ 

the operation, test the per¬ 
meability of the tulio with water |x)ured in through a funnel. 

AFTEB-TRBATMENT.— For the first 72 hours after operation, it is safer not 




Fio. 61.—Gabtrootomy: Kadrr’b Mctrod. Two 
mitureii abovn Rnd two bolow point of entranoe of 
caUiPtcr, furmina vertiesl fold, tied; aeoond row in- 
gerUxl ready to tic. 
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Mwbod. c«theterintn>. 
llT*"** tluwigh opening in anterior wall. Suture 
»tomaoh wall on eaoh ndo of 
Mtheto^ form oanul of ■tomaoh wiUI through which oa- 


nOMitent through the tube, but to depend upon rectal feeding 
^al alimentation cannot be carried out, predi? 
hquid f^B, or even milk or broth, may be adminiatered. If, at the time 
of operation, the necessity of early administration of nourishment through the 

gastrostomy opening is fore-' 
seen, the tube may be passed 
through the stomach into 
the duodenum at the time 
of the operation and so 
fixed, in which case the ad¬ 
ministration of nourish¬ 
ment may be begun at once. 

Kader Method.— The 
Kadcr method (Figs. 51, 
52) differs from the Stamm 
metliod only in'the manner 
of inserting the suture to 
infold the stomach wall. It 
makes use of 2 straif^ 
rows of interrupted Lem- 
bert sutures iMtead of the 
purse-string sutures of the 

After making the abdominal incision, locating and pulling out a small por- 
taon of the stomach, introducing the catheter and fixing it with 1 or 2 mt- 

in the stomach wall, as described in Stamm’s 

cn p:rT 

entrance of the catheter. 

These sutures should be 
about % in. (1.25 cm.) 
apart and so applied as to 
infold a vertical ridge of tho 
atfvpach wall. Tie the su¬ 
tures and insert a second 
row, inverting the first row. 

A third row may bo intro¬ 
duced if the stomach wall 
is ^in and not contracted. 

T^e stomch wall, where the catheter emerges from it, is then sewed to 
the parietal peritoneum and posterior rectus sheath, as in the Stamm 
mothod. 

Wltnl Method.— This method (Figs. 63, 64) aims at the establishment of 
an oblique fistula instead of a vertical one. Theoretically it should be better 
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than the preceding methods. Actual experience has shown that in time the 
fistula loses its oblique direction and becomes vertical. It fdeo requirea nunre 
of the stomach wall for its performance and, therefore, cannot be so easily done 
on a sn^all contracted stomach. 

Make an incision 2 to 3 in. (5 to 8 cm.) long in the left rectus, pull out the 
anterior wall of the stomach, and find a point about midway J)etwoen the eurva* 
tures and as near the cardia as possible, allowing for infolding of 1% in. (4.6 
cm.) of the stomadi wall to the left of this point. Make a small opening in the 
ft iAinawli wall and introduce a No. 25 F. catheter for 2 in. (5 cm.) into the 
stomach cavity. Fix the cathe¬ 
ter with 1 or 2 catgut sutures. 

Lay the catheter on the anterior 
wall of the stomach and, with a 
continuous or interrupted linen 
lx?mbcrt suture, infold the cathe¬ 
ter by suturing a ridgo of tlio 
stomach wall over it for a dis¬ 
tance of 1% inches (4.5 cm.), 
starting the suture well beyond 
the point of entrance of the catlie- 
ter into the stomach, so os to bury 
this area. Suture the wall of the 
stomach where the catheter 
emerges to the parietal peri¬ 
toneum and posterior rectus 
sheath. This forms an oblique 
tunnel out of the stomach wall. 

Witzcl has mo<lificd the origi¬ 
nal opiTation for the purposo of 
preventing this loss of obliquity 
of the canal, which, as stated 
above, occurs after a time. For 

niimnqo after Tuakinir the Fio. 66.—CJAWBoaKiinr: Bba8jui«i*w-K**w Mhthuu. 
this purpose, ^er maxing ine ^ ^ 

vertical rectns incision, he maices glgnmch mturod to posterior ■hee t h of reotua In 
the incision in the transversalis lower inoi-lon. 

fascia horizontal, and sutures the i av 

infolded portion of the anterior stomach wall to the horizontal opening in the 
fascia, thus endeavoring to maintain the oblique direction of the fistnl^ 

Merwedel’s method of performing gaArostomy is a modification of Witzel s,. 
the catheter lying between the muscular and mneoua coats in the wall of *o 
stomach instead of forming a canal by infolding the entire thickness of the 
stomach wall. In addition, the parietal peritoneum is rotured to the skin. 

Saabaaejew-ftaak Method. —Make a skin incision 8 in. (7.6 cm.) long paral¬ 
lel to the loft costal margin, and 1 in. (2.6 cm.) below it. Divide the toft rectus 
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miude and sheath vertically and pull out a cone of the stomach from as near the 
w B rrii fl gg possible. See that the area puUed out is sufficiently long, without ten¬ 
sion, for &e following procedure: Insert a.traction suture in the apex of the 
stomach cone. Undermine the skin to a point above the costal margin., Make 
a small incision over this point and pull the apex of the cone of the stomach 
through this opening without tension. Suture the stomach wall of the base of 
the cone to the parietal peritoneum and posterior rectus sheath. Suture the 
rectus muscle and anterior sheath from below upward, leaving the upper part 
of the stomach cone passing between the upper separated rectus fibers above 
for sphinctoric action, ('lose the skin of the fiiet wound. Make a small open¬ 
ing in the upex of the stomach cone and suture the edges of the opening to the 
skin. 


Kochcr itKMiificd this method by nttractiug the rectus muscle outward instead of 
splittiiiK its fthers, inid then using the Witisul tnetluHl of inserting the catheter instead 
of pulling out the uiicx of tlic cone of the stomach wall above. The objection to the 
Frank method is the amount of stomach wall employed, it being impracticable in a 
small contracted stomach. / 

Other Methods. —Other methods of performing gastrostomy have been devised, 
such as the older methods of Hartmann, Terrier and Jaboulay, in which a cone of the 
stomach wall is pulled under a bridge formed by splitting the left rectus and the apex 
of the cone is sutured to the skin, the rectus muscle acting as a sphincter. As this 
method has been superseded by better ones, it will not be described in detail. 

Tavel (40) has made uae of n loop of jejunum, which he has isolated. He has left 
its mesentery attached, restored the continuity of the bowel, sutured the distal end of 
the isolated loop to the stomach wall and ‘tlie proximal end to the skin. This method 
has been employed for the formation of tho lower part of a new esophagus hy Lexer, 
Fragenheim, Houx and Wullstein. 

Jianu (18) has made use of the greater curvature of the stomach to construct the 
lower portion of a new esophageal tube, and Willy Meyer has successfully performed 
his operation soveral times (22). ' 

It would hardly scorn advisable to make use of tlwso methods instead of the simpler 
ones, except that they may bo done os a preliminary operation to the resection of an 
esophageal growth, with the purpose of forming a new esophagus. 


OPESATIONS FOB OASTBOPTOSI8: 0A8TB0PEXY 

Indiwtioiu.—Tho necessity of operative treatment for the cute of any cases 
of gastroptosis is disputed by a number of internists and gastroenterologists and 
a number of surgeons. Moynihan, Binnie, and others believe that the gas¬ 
troptosis is only a part of a general visceroptosis and, as Moynihan says, '‘not 
the most important part of a more widespread disorder.” It is conceded that 
many of the cases can be relieved by non-surgieal treatment. Rest in bed with 
the foot of the be<l elevated, forced feeding with small quantities of food of bi|^ 
nutritive value frequently administered, lavage when necessary, medical gym¬ 
nastics, tbo wearing of properly applied abdominal bandages or corsets, will 
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ofton result m causing the relaxed stomach wall to regain its lost tone and funo* 
tioUf.with consequent relief of the symptoms caused thereby. 

In the severe cases, especially of the “water-trap stomal" types, that do not 
respond to non-surgical treatment and in those cases where the prolonged, treat¬ 
ment necessary cannot or will not bo carried out in the detail nceossary for suc¬ 
cess, operation does effect a cure. The reports of Coffey, Heyen, Uovsing, Duret 
and many others prove this to be so, aud persoual oxpericneo with the operative 
treatment of this condition has eoiivinccd mo of tlio exeidlent ininuHliatc resiiltH 
to be obtained, and a number of patients that I havo been able to follow have 
been free from a return of symptoms 
■for a period of from 1 to 3 years after 
operation. The ptosis itself should 
not be the indication for operative 
treatment, but the failure to cure by 
other means the symptoms caused by 
the ptosis, Bueh as stasis, both gastric 
and colonic, vomiting, eructations of 
gas, constipation, malnutrition, intes¬ 
tinal toxemia, eta, should justify a 
surgical procedure. 

I The methods of performing gas- 
thipexy are either the direct, in which 
the stomach is sutured to the anterior 
abdominal wall, ns in the methods of 
Rovsing and Duret, and the indirect, 
in which the suspension is performed 
by means of the gastrohepatic or the 
gastrocolic ligaments of the great 
omentum, as in the methods of Beyea and «)f Coffey. 

Beyea’s Operation (Fig. .’>6).—.Make an incision 4 in. (10 cm.) long in the 
median lino midway between the onsiform and umbilicus, retracting upward 
and exposing the gastrohepatic and gastrophrenic ligaments, forming the lessor 
omentum. With chromic gut sutures on a curved needle, plicate in a horizontal 
direction the lesser omentum, bringing up the lesser curvature of the stomach 
and fastening it under the liver. Avoid injury to the blood-vessels when insert¬ 
ing the sutures. Beyea, in his description of the operation, employs 8 rows of 
silk sutures. The great difficulty in the successful performance of the operation 
in some cases is the texture of the gastrohepatic ligament, which may be ex¬ 
ceedingly thin in its central portion. It is thicker and heavier at each end and 
the liver. Eve passes the sutures below through the lesser curvature of 
the stomach anterior to the vessels and, if the posterior part of the gastrohepatic 
omentum is titin, passes the sutures through the substance of tho liver just an¬ 
terior to the transverse fissure. 



Flo. 60.—GAWBonucy: Ubyka's Mktbod. 8u- 
tunw inserted in RBstruhepsiio omontum. 
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<Mt 9 f*a (8) Opottiim (Fig^ S7),—^Make a median epigaatrio in* 

^dsipa 6 OT 6' ^ (18.5 to 15 cqu) long. The technic of the operation depends 
on the degree of ptosis and relaxation found. Its essential part consists in the 
suture of the great omentum to the anterior abdominal wall. The interrupted 
chromic gut mattress sutures should extend to the left side as far as possible, 
thus lifting up the left end of the greater curvature where the ptosis is greatest. 
Seven or 8 sutures about 1 in. (2.5 cm.) apart and picking up the gastrocolic 

omentum, or both the great omen¬ 
tum and gastrocolic omentum be¬ 
low and above the transverse colon, 
are attached to the anterior ab-' 
doininal wall transversely on a line 
about SYj inches (0.25 cm.) above 
the umbilicus. Thus, by means of 
the adhesions formed, a hammock 
is made, suspending the stomach. 
In addition, Coffey shortens the 
gastrohepatic ligament, as in Be- 
yea’s operation, as well as shorten¬ 
ing the falciform ligament If 
hepaptosis is present. 

Bovsing’s Operation (Fig. 58). 
—^This operation aims at the di¬ 
rect adhesion of the anterior stom¬ 
ach wall to the abdominal wall. 
Below is Bovsing’s own descrip¬ 
tion of the operation. 



Fio. 57.—OMmomcr: Comr’a Mwtuod. Diaomm 
■himuig ihortening of ■Mtrohflpatio omentum, and 
mipenaion of itomaoh and colon by auture of gaa- 
tnooUo and great omentum to anterior abdominal 

woU. 


“Pnrollel with the lesser curva¬ 
ture 1 lead three strong silk threads 
in and out through the serous coat¬ 
ing of the anterior surface of the 


stomach, leaving the pyloric por- 
' tion free. The upper thread is placed close under the lesser curvature and the two 
^en with an interval of about 2 cm. are placed in such a way that the greater curva- 
tuia wd a rather large piece of the wall above this are left free. With a fine needle 
fiifl a^us coating between the threads is now scarified in all directions, also the sur¬ 


face of the parietal peritoneum, and eventually that part of the under side of the liver 
to which one wiriiM the stomaoh to adhere, The ends of the silk threads are led ont 
tpuough the entite thickness of the abdominal wall, that on the left as far as the site of 
tl^rib ourvatuie, that on the right about 8 cm. to the right of the center line. The 
p^toneum is now joined with catgut and the fascia and skin with aluminum bronse, 
and after the line of the wound has been closed with collodion and cotton wool, the silk 
euturc*' ara tied over a glass plate covered with sterile gause, the dimensions of which 
are a little larger than the stomach surface which has to be fixed. The silk threads 
are left for four weeks and are then easily removed.** 
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Rovsing also shortons the gastrocolic ligainoiit, aa ooloptoais aoeompaniea the 
gastroptosis and contributes to the symptoms. 

Roret’s Operation (Fig. 59). —This was the first operation performed for 
gastroptosis in 1897. A median incision is made from the onsiform to tlie 
umbilicus, dividing all the layers in the lower half, but not the peritoneal layer 
in the upper half of the incision. A stout silk sntnre, starting externally 
through the peritoneum, passes alternately throu^ the peritoneum and lessor 
curvature of the stomach from left 
to right, the ends being passed 
through the muscular layers and 
tied subcutaneously. 

Choice of Operation and Besnlti. 

^—Rovsing's (36) personal statis¬ 
tics, as a result of 163 cases, 
showed 50.6 per cent, cures, 14.7 
per cent, greater improvement, 11 
per cent, improvement, and 12.8 
per cent, slight improvement or 
none. The mortality was 4.9 per 
cent. 

The results of the same opera¬ 
tion in 93 cases in the hands of 
other Scandinavian surgeons 
sliowcd 75.2 per cent cured, 9.6 
per cent improved, 11.8 per cent 
slight improvement or none, and a 
mortality of 3.2 per cent 

Coffey (8), reporting on 41 cases, states that 26 were symptoraatioally 
cured, 9 very much improved, 4 somewhat improved, 1 unimproved (bad tuber¬ 
culous enteritis), and 1 died of pneumonia. 

The simplest operation which promises a permanent cure of the symptoms 
with the least danger to the patient and the minimum interference with the 
normal physiological action of the stomach is the one to be chosen. If the gas- 
trohcpatic omentum after plication were always sufficiently strong to continue 
to maintain the weight of the stomach, Boyea’s operation would be ideal, but it 
is frequently thin and easily stretches. However, combined with suture of the 
gastrocolic omentum over a wide area to the anterior abdominal wall, as in 
Coffey’s method, which supports the ptosed transverse colon as well as the 
stomach, good results are obtained. I have now employed this method in id 
cases. The immediate result was excellent in all. In one case with a general 
visceroptosis, in which double nephrope^, as well as gastropexy was performed, 
the patient returned to heavy work 6 weeks after operation without a support¬ 
ing bandage or corset, such as all these patients should wear for a time. A 
radiograph taken 1 year later shovro that the stomach has again become ptosed 



Pia. S8.—nARTiioraxT: BovMNa’i Method. Thras 
ruwi lit linen mitona iiuerted In ffaimEoh wall and 
emerging from akin of abdominal will. 
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but to a leaser degree than before operation; also, it empties promptly, while 
pnrionsly there had been a residue 6 hours after the bismuth meal Symp¬ 
tomatically the patient is much im¬ 
proved. 

The other cases operated on 
during the past 3 years have so far 
been cured or greatly improved and 
have gained in wei^t, but a suffi¬ 
cient time has not as yet elapsed 
to determine the permanency of 
the relief of their symptoms. 

Eovsing states that the ptosis 
recurs after the Coffey operation, 
due to stretching of the adhesions 
and to the stomach sagging down 
to the left side of the area of 
omentum sutured to the abdom¬ 
inal wall. The latter can be 
avoided by wide retraction mi 
carrying the sutures well over to 
the left along the greater curva¬ 
ture. 

If permanent results can be ob¬ 
tained by this simple method, there 
would seem to be little necessity 
for performing posterior gastroje¬ 
junostomy, accompanied by py¬ 
loric oeclusion, as advocated and 
performed by a number of sur¬ 
geons in the treatment of gastrop- 
tosis, and certainly none for such 
a radical procedure as a “wedge-shaped resection of the median part of the 
stomach,” as practiced and advocated by Sehlesinger (37). 



Fio. so.— OAtmopmcT: Ddret'b Mktbod. Heavy lUk 
future pueca oltornatoly throuRh Icwer ourvature of 
(tomaoh and parietal peritoneum. Sutuna ora not 
yet paoed thniugh inuMmlor layer of abdominal wall 
OB Ib done before tying. 


OA8TBOPUOATION 

The first plication of the anterior wall of the stomach was reported by 
Biroher (5). Bircher’s operation consisted in the suture of 2 distant points on 
the greater curvature of tlie stomach to corresponding points higher up; the 
ri^t point to one on the leaser curvature, the left point to Qne higher up on the 
fundus. Thus a fold consisting of most of the anterior stomach wall was made 
to extend into the stomadi. 

The operation is also performed by the insertion of a number of running 



CARDIOSPASM 


1»1 


aenmnuoular satuies vertically through the auterior stomach wall T hese, ou 
being tied, plicate it in s^ments. 

As the stomach is a muscular organ and dilatation is due to obstruction or to 
atony of its musculature, this operation is not curative. It is, therefore, rarely 
if ever indicated. 


0ABDI08PASH 

The operative treatment of canliospasin by means of dilatation from be¬ 
low, after a gastrotomy has been performed, has been largely replaced by 
stretching of the lower end of the esophagus by means of dilators of the typo 
devised by Gottstein (13) and by Plummer (32), introduced through the mouth 
down to tiie constricted spasmodic area. These dilators consist of a silk-covored 
rubber balloon which can bo filled with water under pressure and regulated as 
desired, and dilatation can be accomplislicd without the necessity of a cutting 
operation. 

Previous to the introduction of this typo of instrument, Mikulicz (27) had 
performed gastrotomy and dilated the cardia and lower end of the esophagus 
by means of a rubber-covered clamp introduced through the stomach incision. 
I^ter he obtained the sjmc result by dilatation with the fingt^rs introduced 
through the cardia. (’ardioplasty, after the method of the Heinecko-Mikulicz 
pyloroplasty, has also l)een suggested, but has little to re<^)mmcnd it, and if, as 
has bw p suggoited, the olwtruction is in the lower esophagus ns it passes 
through the esophageal opening in the diaphragm rather than at the cardiac 
orifice itself, such an operation would bo useless. 

Cardiospasm is frequently accompanied by a dilatation of the esophagus 
above the point of constriction. When this dilatation is fusiform in shape and 
the axis of the esophagus is not changed, the dilatation of the constriction allows 
drainage. In a few cases, however, there is also an elongation of the esophagus, 
resulting in an gcurve (Reversed S). Laml)ert (19) has smxiessfully treated 
a case of this kind by drawing the redundant, dilated pouch of the esophagus 
through the diaphragm and then intro<lncing a large, heavy clamp through a 
gastrostomy wound, one blade passing through the cardia into the dilated 
esophageal pouch, the other blade remaining in the stomach. On closing the 
clamp, the contiguous surfaces of the esophageal pouch and stomach were 
brou^t together and surrounded with chromic catgut sutures. The edges of 
the enlarg^ opening of the diaphragm were then sutured to the esophagus. 
The clamp was allowed to remain in place for 4 days without being distnrWl, 
when it was tightened to its full extent, thus crushing the included tissue. It 
was removed on the ninth day, the patient being fed by a gastrostomy opening 
through which the handle of the cUunp protruded. 
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CHAPTER III 


• DIAGNOSTIC BGJJTGENOOHAPHV OF THE ALIMENTARY CANAL 
Leon Tiieouokx LkWali> 


No more fitting introduction to this iniportnnt subject cmi be found thnn 
the following remarks made by that martyr to the Ifbnt^^n ray, Dr. Charles 
Lester Leonard: 

“The importance of riiutgenograpby in the diagnosis of gastro-intMtinal 
lesions has recently lK.*en emphasized by the prominence given to this subject in 
the programs of national niedieal and surgical stadeties. 

“Special rciM)rt8 have liccn made and entire sessions given over to their difr 
eussion. The progress of the past five years has influenced medical and surgi¬ 
cal opinion until a Rbntgen examination is considered a «ne f/uo won before 

^“The kindred sciences of anatomy, physiology-, and pathology show the effect 
of their study in the living man by this motlMMl. Other methoils of physical 
and chemical diagnosis arc not displace*!, but arc amplified by the knowletlgo 
it affords. In fact, the Itiintgen method yields its best results when the patient 
referred for examination is accompanied by all the data which the older methods 
can secure” (Leonard, 104). 


THB TEETH 

Certain lesions of the teeth and jaw may lie aceuratoly diagnose*! by means 
of the Rontgon ray. 

Vnempted Teeth.— Of first iiniK)rtancc arc unerupted wisdom teeth. Nu¬ 
merous cases of reflex nervous disturbances have been traced to uncrupted 
teeth and recovery has resulted after their location and removal. 

roots of teeth are a fruitful source of systemic poisoning. 
In all cases of chronic joint trouble of unknown origin a careful search of all 
the teeth may reveal an unsuspected abscess, the drainage of which, either alone 
or combined with a vaccine treatment based upon a culture from the abscess, 

may result in a complete cure. (Rout. I.) 

flalivarj deposits and oalenli may also las located by the Riintgcn ray. 
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PBABYHX 


BfltnipluuyngMl tbNMi may be diagnosed by means of the Bontgen ray. 

VonigB MUst.'—Foreign bodies in the pharynx should not be removed until 
;v^iar exact location has been ascertained by Kontgen examination whenever 
/this js possible. This is particularly true of a pointed metallic body, such as an 
opCA s^ 0 ty*pin. For, once the exact sise, shape, and position have been ascer- 
. teined, the exact procedure for removal can be worked out in advance and all 
preparations made. 


TEX ESOPHAOnS 


Foreign Bodies. —Foreign bodies of sufficient density can be accurately lo¬ 
cated in the esophagus. In cases of doubt a small amount of bismuth mixture 

niVCBTir'ill im ^ swallowed and the body 
Uif En IlCULUM more clearly located by the coat- 

/FIILED ing of bismuth which it will re- 
^ ceive. Great care must be used 

in doubtful cases not to render 
a negative opinion as to the 
presence of a foreign body until 
a most exhaustive search under 
favorable circumstances has 
been made. The whole eso¬ 
phagus, not merely one part, 
must be searched, the patient 
must be kept quiet, and the ex¬ 
posures made instantaneously 
and in various directions. Even 
then, as Dr. Chevalier Jackson 
says, “Always keep a string on 
your native statements as to 
the presence of a foreign 
body.” 

In cases of supposed ob¬ 
struction in the upper end of 
' esophagnB a spasmodic con¬ 
dition may exist or the condi¬ 
tion may be part of a glossola- 
bioUngual paralysis. New growths may occasionally be diagnosed in this 
rtgion. Esophagosoopio examination diould supplement the Bontgen examina- 
tiqn in doubtful cases. 

' BiYtrtieiiln. — A diverticulum may be found at the unner nnrtinn * 1 — 



Ito. l.-^OiTaMUCVLDM or EtoraAODi. Bismuth mixture 
Ims flUed (he dttveiUieulum sod remsJimd then etter the 
leaudnder oi (he bad pasMd dbm into (he etooe- 
aeh. Ttaoiiia trom a rto t g wno g r am. (Opentioii bgr 
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THE ESOPHAGUS ^ 



esc^hagns, and demonstrated by its filling with a biamatit mixture isiiieh 
been swallowed. Anterior and lateral riewe are necMBaiy to detennine tto 
size of the pouch (Pig. 1). . 

Diverticula may also be found at the lower end.of the eeophagui^ 
condition here is more apt to be a dilatation secondary to spasm, as the esc^- . 
ague passes through the diaphrfigm, the so-called cardiospasm. 

Cardiospasm.—In cardiospasm the meal readily passes down to the cardia, 
where it stops. Fluoroscopically, it may bo seen to ascend and be churned 
back and forth in the esophagus. The patient at this time usually experiences 
his characteristic discomfort, and will often state that if he is given a glasa of 
water or may be allowed to exert some peculiar muscular effort—such as leaning 
against the wall—he will be relieved. If a radiographic examination is then 
made, one may find that the entire bismuth meal has passed out of the esophagus 
into the stomach. This is the characteristic point to observe in searching for 
cardiospasm. The Rdntgen shadow is also quite distinctive in this condition, 
as contrasted with the irregular shadow due to a new growth (Rfint. V). 
Lateral or oblique projections are better for this purpose than anterior or pos¬ 
terior projections. One gathers the impression that there may bo some mechan¬ 
ical factor which accounts for cardiospasm. In doubtful cases a more or less 
solid meal must be combined with the bismuth. Pineapple cut into small pieces 
and mixed with bismuth in the proportion of 1 oimce (80 gm.) of bismuth sub- 
carbonate to 0 ounces (180 gm.) of pineapple has been found satisfactory for 
this purpose. Verification by means of an esophagoscopio examination is al¬ 
ways desirable. 

Striotnres from swallowing caustics may be accuntely located and an idea 
of their caliber ascertained. 

Congenital Anomalies.—Congenital anomalies of the esophagus may be 
diagnosed positively. Among the most common anomalies is esophagotracheal 
fistula. In 62 cases collected by McKenzie, 43 had communications with the 
air passages. It is very important in those cases to know the exact anatomical 
condition present, for gastrostomy affords little or no relief unless the cardiac. 
end of the stomach is closed; if the lower end of the esophagus communicates 
with the trachea, food will be regurgitated from tihe stomach into the air pas¬ 
sages. In many cases of congenital anomalies the esophagus ends in a blind 
poncL There may be a fibrous cord extending from it to the cardiac end of 
the stomach, and from the cardiac end of the stomach, extending upward, a 
patent esoidiagus opening into the trachea neaf ^ Mforeation. A case of this 
sort was correctly dagnosed by Dr. E. B. Truesd^ and reported by Dr. J. B. 
Losee (119). (See Bont XXXL) 

TranapoaitioB of the vlieeia may be suggested finding that the esophagus 
runs in a course opposite to that usually followed. In my experience transpo¬ 
sition of one visens invariably means that others also are transposed. (See 
Bont. III.) 

Vow Orswths. —^New growths may be accurately diagnosed, and their size. 
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extent, and exact site detmnined. They are most commonly encountered in 
the middle portion of the esophagus; next in frequency, at the cardiac end; 
and least frequently, in the upper third at about the level of the sternal notcL 
In differentiating this condition from tuberculosis and syphilis it is often 
necessary to combine the Rontgen findings with laboratory reports, supple¬ 
mented by an esophagoscopic examination, and itnnoval of a section for micro¬ 
scopic examination. 

According to Dr. William 11. Stewart, the radiographic technic in mak¬ 
ing these examinations consists in giving a thick paste of cither a cupful of 
well-cooked cream of wheat or boiled potatoes, in which has been thoroughly 
mixed one ounce (30 grams) of snbearbonate of bismuth. The patient, if 
possible, is fed % of this mass, the idea being to fill the usually dilated esoph¬ 
agus above the constriction to its full capacity. The quantity, of course, 
must necessarily vary with the amount of dilatation that is present. The pa¬ 
tient is then laid upon the table in what is commonly known as the left pos¬ 
terior oblique position, that is, lying on the plate, with the back turned half¬ 
way toward tho left side. The ray is directed squarely to the chest, centering 
to the right side at about the middle lino. Tho patient, being placed in the 
proper position, the plate beneath and the tube above, tho last quantity of the 
bismuth-impregnated mixture is given, with instructions that it be retained 
in the month until the patient is directed to swallow it. Everything being in 
readiness, tho patient is instructed to swallow the mouthful, and to hold his 
breath. This is sometimes difficult, but, by proper instniction, can be readily 
accomplished by an intelligent patient. As soon as the patient swallows the 
mass and holds his breath, an exposure is made. Stereoscopic rontgenograms 
are advisable. In doubtful cases a rubber bag or sausage skin, closed at the 
lower end, may bo swallowed by the patient—or introduced by the operator— 
and then filled with a bismuth mixture. In this way the esophagus may bo 
accurately outlined, and its contour studied rontgenographically. A positive 
Rontgen diagnosis of tumor of the esophagus can usually bo made at an early 
stage, if the patient is examined with the proper technic. (See Ront II.) 


THE STOKAOH 

Oongraltal Anomalies. —^In the cases of so-called non-rotation of the colon 
the stomach shows a departure from the norffial in the pyloric end and the 
junction with the duodenum. A failure to observe this has in 2 cases which I 
have seen, in which the radiographic examination was limited to the stomach 
alone, led to error in diagnosis, and in 1 case to a laparotomy for supposed 
stomach or duodenal lesion requiring sui^cal intervention, which was in 
reality tinnocessary. (See Ront. XXII.) 

Transposition of tlu Btomaeh. —^I have observed transposition of the stom¬ 
ach 8 times, in every case combined with cmnplete transposition of all the 
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thoracic and abdominal viscera. The stomach in this type of coae is located on 
the ri^t aide in a position which corresponds exactly to the position which it 
would have upon the left side in the normal individual. So true is this that, 
if one simply turns the Kontgen negative over, the shadows correspond abso¬ 
lutely with those of a nonnai subject. This emphasizes the necessity of the 
rontgenologist making it an invariable rule to have plate markers so attached 
to the apparatus that automatical],v with each exposure the words “right*' and 
“left” are impressed on the radiograph. Otherwise a case might easily be 
overlooked under the impression that the plate or intensifying screen bad been 
reversed. (See Hunt. Ill and compare with Uiint. XII.) 

So true is it that in trun8]M)sition of one viscus the others are also trans¬ 
posed, that I have found it a safe rule in cases of displaced heart shadow to 
determine whether the case is one of true transposition by relying upon the 
position of the stomach us detcrminetl by means of a bismuth meal, or some¬ 
times simply bv the outline of the cardiac end of the stomach as shown by its 
usual gas content. 

Eonr-glass Deformity.—This must interesting and striking condition of 
the stomach can be diagnosed ]K>8itivcly by the Ilihi^n ray. In the words of 
Hertz: “The diagnosis of hour-glass stomach is rightly regarded as one of the 
greatest triumphs of radiography.” 

The cases, however, fall into two groups: first, tho functional hour-glass 
stomach (Figs. 2 and .T). and, swond, the true tvpe (Figs. 4 and 

FUNCTIONAli HOURGLASS STOMACH (7r>).— A spasmodic constriction 
may be present at the Uuntgen e.\umiuation and absent at surgical operation. 
This is usually due, nevertheless, to an ulcer on the lesser curvature of the 
stomach, or in some other part of tho stomach or duodenum. The ulcer in this 
type of case may be only superficial and cannot be felt on palpation of the 
stomach wall even after opening the abdomen. In case of doubt the stomach 
must be examined from inside as well as from outside, as only the mucous 
membrane may be involved. 

The differential diagnosis may bo established by the administration of 
atropin, which may relax the spasm. Vigorous abdominal massage may also 
produce a relaxation of the spasm. Hut tho simplest of all procedures, namely, 
an examination in various positions, especially prone and standing, should 
never bo omitted. A second examination on another day may show the con¬ 
dition to have disappeared. (Sec Fig. 2.) 

H0UB-GLA88 STOMACH DUB TO ADHESIONS.— This condition may be 
determined in some cases by noting a variation in the constricted area, 
as observed by me in one case in which tho neck of the constricted area 
shifted from the region of the lesser curvature to a point nearer the greater 
curvature. Laparotomy revealed a firm band of omentum being held by 
adhesions to the liver. The band crossed the stomach- about its middle. 
(Ront VII.) 

OBOAmo HOUBrOLASS STOMACH.— This condition, so long considered by 
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maii^ » ooAgmital (an opinion which 1 shared as a pathologistj at a time when 
I pveiaatdd anoh a specimen before the Hew York Pathological Society) has 
now been poritively determined to bo always of patholqsfical origin, usually dim 
to ulcer originating on the leswr curvature. (Ront. VI.) 

Ihe Riontgen examination, after determining the organic nature of tlie de¬ 
formity, should not rest there. The rontgenologist must go further, and must 
determine the exact size and shape of both pouches, the time it takes each poudi 
to empty, whether or not any otlicr lesion, such as ulcer, is present in some 
other part of the stomach or duodenum, and the condition of the remainder of 
the intestinal tract. On the accuracy of his dudings the kind and extent of 
operative procedure will largely depend. If he has overlooked a pylorie 
stenosis (even though it be only spasmodic) and the surgeon performs only a 
gastrogastrostomy, the result will not be a complete cure. Likewise, if the 
surgeon operates without a Rontgen examination having been made, or without 
duo consideration of all aspects of the findings, the best results may not bo 
obtained. In fact, the closest cooperation between the rontgenologist and the 
operator is essential to the securing of the best results. It is even wise, if pos¬ 
sible, for the rontgenologist to bo present at the operation, in order that his 
opinion may be obtained on doubtful points which may arise in complicated 
cases. (Figs. 4, 6, 7.) 

HOtra oLASS dbfobmitt dub to nbw gbowth. —This condition may 
occasionally be encountered. It may be distinguished by the irr^ilar contour 
made by the new growth (Fig. 8). 

HOUB-OLASB DEFOBMITY DUE TO PBE8SUBE FBOM WITHOUT THE 
STOMACH.— This condition may be distingiiished by the change with changing 
position of the patient, by manipulation under the fluoroscopic screen, etc. 
(See Rout VIT.) 

^hilitio Deformity of the Stomach.— Two cases of this sort have boon en¬ 
countered. Both were in very young individuals approaching the age of adoles¬ 
cence, and were apparently of congenital origin; Both gave marked serum 
reactions. One case had such marked stenosis of the middle portion of the 
stomach as to require gastro-euterostomy, using the cardiac pouch of the sbim- 
ach. So small was the cardiac pouch, however, that even after gastro-enteros- 
tomy, a compensatory dilatation of the esophagus persisted and limited the 
amount of food ingested at one meal to about of that taken by the average 
individual of that age. But by frequent small feedings the patient has finally 
gained in weight and is cured. (See Ront. IV.) 

The other case had less stenosis and has, under antisyphilitic treatment, 
retained his weight and so far has not required the performance of a gastro- 
entemstomy. Three other cases have been called to my attention. 

Hew Growths.—Certain diagnosis of new growth can bo made in a large 
number of cases long before any . tumor can be palpated. Every case showing 
gastric symptoms of whatever kind lasting more than a fow weeks, or char¬ 
acterized by recurring attacks of gastric disturbances, even though tlie attacks 
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•re of but dufft dontiou, abould bore the benefit of a careful Rantgea-ray ec- 
ominatitni by a competent rontgenologiat. In a recent case Urhere the ^ymp* 
toms had cmly been present about 6 we^ the Rdntgen examination revealed , 
extreme gastric stasis. An immediate operation revealed an inoperable now 
growth of the duodenum. An earlier examination and operation might have 
saved this patient. 

I have a nuitaber of eases under observation who are well several years after 
the excision of new growths diagnosed early by means of the Rontgen rays. 

liie Rontgen diagnosis takes prece* 
dence over all other methods of 
diagnosis in this distnusingly fre¬ 
quent site of cancer. While a nega¬ 
tive opinion cannot always be ex¬ 
pressed, nor a differential diagnosis 
always be made between ulcer of the 
stomach and early new growth (as 
might be expected when one ac¬ 
knowledges the frequency with 
which ulcer precedes cancer), the 
findings are always positive enough 
to indicate operative intervention. 
These statements -are particularly 
true of growths at the pyloric end 
of the stomach. Another diagnostic 
method fortunately fits in here to 
fill out the gap that occurs in the 
diagnosis of tumors at the cardiac 
end and in the body of the stomach. 
I refer to gastroscopy according to 
the method of Dr. Henry Janeway. This procedure must be resorted to early, 
in oases in which the clinical findings point to possible new growth and thd 
Rontgen findings are negative or indeterminate. 

In most cases I have found present both deformity of the contour of the 
■ stomach wall and failure of the stomach to empty itself. (Rbnt. XI.) 
r New growths at the pylorus may cause extreme dilatation. Retention of 
food in the stomach showing traces of bismuth has been observed for as long a 
period as a wcfric after the ingesticm of a bionuth meal which had been fol¬ 
lowed by an exaUiination at the end of 6 hours, during which time nothing had 
beqn taken into the stomach, but after which ordinary feeding had followed. 

According to Carman, at the Mayo Clinic the Rontgen ray has riiown diag- 
noetic signs of carcinoma in 08 per cent, of the cases examined and proved to 
be carcinoma at operation. He lays great stress (m the filling defect and ar¬ 
ranges the signs in the following order, as to relative imporiance: '*(1) Filling 
defect; (2) altered pyloric function—(a) gaping of the pylorus, (b) bbstruc- 
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tion of the pylorus; (3) advanced position of the six-hour meal; (4) abaraoe 
of p^stalsis from involved anas of the wall of the stomach; (5) diminiAed 
mobility^ loss of flexibility; (6) diminution in the sise of the stomach; (7) 

' antiperistalsis. 

“The miiag defeet is a sign of eaidinal import and is praetteally indisponsable 
in tho Bdntgen diagnosis of eareinoma. It is oeoasioaed by tbs projeetion of the 
tumor mass into the lumen of the stomaoh, and when flUod with bismuth the vii- 
u^ised contour of the gastrie lumen diows a eorreaponding irregularity. Ob- 
viously, filling defeots vary in sise aeoording to the extent of the involvement. 
They also vary in appearance somewhat, aeoording to the ohamcter of the oaneer. 
The enoephaloid (medullary) eareinoma produoes large,-Huually multiple, irregu¬ 
larities, while in the soirrhns typo the indentations are very small, even absent 
although the oonoentrio narrow^ may greatly lessen the oaliber of the stomaoh, 
Mpeoially at the pyloric end, and give it a funnel or retort font, also diminUhing 
its oapaoity. Invasion of the media by the growth may result .to a marked hour^ 
glass stomaoh, the loculi being united by a mote or lem tortuous oanaL 

“True filling defects must be carefully differentiated from indcntatioiu of tho 
wall of the stomach by a gas-filled colon, by adjacent extrinsic tumors,—notabjy those 
of the liver, spleen, colon, and mesentery, and by spasm. The splenic flexure, in spite 
of preparation by purging, will often be distended with gas and give the adjacent 
greater curvature of the stomach a somewhat ragged aspect. By palpation during 
the Bcresi examination, the stomach can be pushed away from tho colon, causing 
this raggedness to disappear, or at least show its character. Filling defects caused 
by tumors external to the stomaoh, deforming its contour, are less easily differentiated. 
However, such filling defects may change in appearance with slight palpation, or even 
with respiratory movement. During the screen examination the intimate relation 
of a palpable tumor mass to the stomach and its correspondence to a filling defect in 
the gastric outline may sometimes be determined. The deformity produced by spasm, 
—^most often the hour-glass,—is sharply delineated, in contrast with the usual^ in¬ 
definite shadings of a tumor-produced filling defect. Frequently it relaxes on energetic 
manipulation. Antispasmodics, such as bdladonna, given for two or three days prior 
to a second examination, will generally cause such a spasm to disappear. 

“In the cardia a filling defect may deform the normally regular gas bubble, the 
tumor outline showing more or less clearly. Examination of the patient rcoundHmt, 
—in which position the cardia is more completely filled with bismuth,—^may show 
such filling defects in stronger relief. 

“Alteration of the pyloric function is an almost invariable acompaniment of gastric 
carcinoma, and may reveal itself in either of two quite opposite ways,—^namely, bee- 
end continuous patency, or marked obstruction. 

“In the ohretoomatous stomach the pylorus,—^whether because of actual iiiffening 
by infiltration or by reason of lessened acidity of the gasbjq opntentsr-often nmatos 
gaping, and the bismuth ingests flow fredy imd continuot^ throuidt it. 

“On the other hand, pylorio obstruction, vaiyins to degree wilh tbe situation and 
size of the tumor, is also a common result of cancer. It is evidenced by a distinct, 
often large, residue from tho six-hour meaL 

“Obstruction may occur at any point in the lumen, from tbe cardia to the pybrus. 
An hour-glass stomach may show a six-hour residue to its upper loculus. High ob¬ 
struction tends to dilatation of the esophagus, which m^ be quite mariced in obstruc¬ 
tion of the cardia. If there be no obstractive condition, the ‘head,’—that is to say, the 
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most advanced portion of the ahidiour meal in the inteitinee, will occupy a poaition 
more or leaa proportionate to the degree of addity. Oidinaril^, at or near the oeoum 
after six houra, it may be eocelerated Iqr the hypo-aoidity incident to carcinoma of 
the atomach. In such caaea it may be found anywhere from the hepatic flexure to the 
rectum, quite commonly in the tranaveree colon, or at the splenic flexure. While this 
phenomenon is, strictly speaking, only a gross measure of the acidity, it is an item 
of corroborativo value. 

‘'The peristalsis of a carcinomatous stomach often shows certain de|)artureB from 
the normal. Peristaltic vigor is generally proportionate to the degree of acidity, and 
as diminished acidity is a common accompaniment of carcinoma we often find in this 
latter condition a notable diminution in force and frequency of the peristaltic waves. 
However, in the case of recent pyloric obstruction the effort at compensation may 
show: itself in quite vigorous contractions. 

“Hore important is the interruption of peristaltic waves by carcinomatous infil¬ 
trations. A wave will progress to the affect arm, skip it, and take up its course 
beyond. 

“Lessened mobility occurs sufficiently often os a result of carcinoma invading 
adjacent structures,—^thus more or lees fixing the atomach,—^to justify its inclusion in 
the important signs of cancer. Not rarely the fixation is extreme, and energetic 
maniptUation will fail to alter the position of the stomach. 

“Aside from the lessened mobility en maue, there may also be a notable loss of 
flexibility of the wall of the stomach, such that ordinary palpation has little effect on 
its contour. 

"Anti-peristalsis,—i.e., perietalsia in the reverse direction,—^hos been note^ in 
carcinoma by some radiographers. 

"Accurately speaking, of course the question of malignancy is for the pathologist 
to determine with finality. However, the filling defects of carcinoma of the stomach 
are so characteristic radiologically that these cases can be diagnosed in 98 per cent 

“With reasonable care and a decent regard for the clinical facts, the Bontgen-ray 
findings will not only markedly enhance the percentage of correct diagnoses of cancer, 
but will also often furnish valuable information as to the advisability of operative 
intervention. For example, extensive involvement of the cardia, or of the media and 
cardia, renders surgical measures hopeless; while pyloric carcinoma offers a better 
prospect for surgical intervention, especially if there be no metastasis.” 


As to the rontgenologist’s expressing an opinion as to the inoperability of 
certain tumors, I have never felt it justifiable to do this, in the face of the fact 
that certain cases have survived 5 or more years after surgical intervention 
and the performance of gastroenterostomy, with the declaration of the sui^eon 
-that the patient could live only a few months. 

Ulcer of the Btomaoh.—Some types of ulcer (penetrating) in certain loca¬ 
tions (especially the lesser curvature) can be diagnosed with extreme accuracy. 
The characteristio finding is that of a bismutii-filled protrusion from the lesser 
curvature of the stomach. Very often, opposite the ulcer there will be a deep 
indentation 'o£ the greater curvature. Thia frequently gives an hour-glass-like 
appearance, and curiously enough the spasm may persist even after the excision 
of the ulcer, although at the time of the operation it appeared to have entirely 
relaxed. (See Fig. 8.) 

Cicatrixed ulcers at the pylorus give positive evidence ^ their presence and 
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looctioQ. Defomity of the pylorio r^on (see BSnt. IX) and retention of the 
binnnth meal beyond 8 hours are the characteristic findings. Extreme dilata* 
tion of tile stomach is often found in these cases, but yields readily to gastro¬ 
enterostomy, as has been ascertained by checking many of these cases after 
operation. 

The necessity of a standard method of examination has been urged by 
Carman, of the Mayo Clinic. “The value of the Riintgen ray as a diagnostic aid 
in gastric ulcer has in my opinion been greatly underestimated,” ho states. 

“Our technic may be defined as the combined fluoroscopic and skiafcmphic ex¬ 
amination with the double opaque meaL Barium sulphate is used in the six-hour 
meal, and at the time of examination the patient is aiv<*n bismuth subenrbonate in 
water, followed quickly by bismuth subcaibonate in potato-starch pap. 

“As seen at operation, four classes of gastric ulcer may be distinguished: (1) 
small, exceedingly shallow mucous erosions and slit-like ulcers; (2) penetrating or 
callous ulcers with relatively deep craters; (3) perforating ulcers with or without 
accesaoiy cavity formation; and (4) very early carcinomatous ulcers. 

“Of these four classes, the first,—^the small, shallow, mucous erosions,—offer the 
greatest difliculty of rontgenologic detection. They are either superficial denuda¬ 
tions or mere slits in the mucosa, incapable of holding enough bismuth to make a 
visable niche. TTnlcss accompanied by an incisura or a six-hour rt-st their presence 
will hardly be even suspected, much less positively determined. 

“The penetrating ulcers which have burrowed more or less deeply into the gastric 
wall show a definite crater, which may be either quite round, oval, or irn^gular. 
The degree of facility with which the crater can bo seen by the Kontgen ray as a 
niche depends upon its sixe and location. 

'Terforation of an ulcer and a continuation of the destructive process into an 
adjacent organ or tissue results in the formation of an accesBory cavity. Those that 
I have seen wore either in the liver or pancreas. None, shown later by operation, 
failed to be visible on screen and plate. Perforation may, of course, occur without 
the production of a pocket. In this event the radiologic signs arc like those of callous 
ulcer, plus, in some instances, the distorting effect of adhesions. 

“The very early carcinomatous ulcers are not, as a rule, distinguishable macro- 
scopically from non-malignant ulcer. Their rontgenologic signs are not different 
from those of penetrating or perforating ulcer. 

“The positive radiologic diagnosis of gastric ulcer can only‘be based upon tho 
presence of one of two signs, namely: the niche, or the accessory pocket 

“Other signs which are corroborative but not diagnostic of themselves arc: (1) 
the incisura, (2) hour-glass stomach, (3) residue in the stomach after six hours, (4) 
lessened mobility, (6) localized pressure-tender point, (6) delayed opening of the 
pylorus, (7) acute fish-hook form of the stomach with displacement to the left and 
down, (8) gatfbric hypotonus, and (9) anti-peristalsis. 

“A distinct residue from the six-hour meal, amounting to an eighth or more 
of the quantity taken, is a relatively common accompaniment of gastric ulcer. Its 
most common cause is tiie pylorospasm which frequently accompanies ulcer, but in 
the case of an ulcer at or near the pyloric region obstruction from scar contraction may 
be responsible. ^ ^ 

“A six-hour rest is byi'nojpeans im exclusive indication of ulcer, sipce it may 
occur in any ofastru^ve condimn, including otreinoma, duodenal ulcer, dAd Ticricho- 
lecystio adhesions, as well ps ralex spasm from conditions outside tho stomach. 

“The rSntgenologic sigu of ulcer differ so much from those of carcinoma in the 
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‘ anaiination. In a general way ulcer dcfeoth ahraya project from the gastric 
: ocCitour, while in caroinoma the growth with its reSultimt irregularity extend into 
or euaoBchea upon the gastric hnnen. Between the ty|Hoal ulcer and the typical 
. cjUfoinoma, howerer, riilre is a aniall percentage of muee in udiich rontgenologic dif' 
'^fiwentiatii^ .is tepoarible. These are the Iswder-line case^ in whirii carcinoma cells 
found in the ulm In such instances the BSntgen signs are chiefly those of 
ul^ and such a diagnosis ia likely to be rendered. At operation the luture of the. 
Isaion is. usually not detenninabb macrdacopically. 

^ “Extreme siie of an ulcerorater as shown Iqr a very large niche should make one 
auqiicious of malignancy, a fact which I hare had impress^ upon me by experience- 
A niche three oentimetera or more in diameter is a^ to show microscopic sign of 
carcinoms. 

“Differentiation of pyloric ulcer from iqrlorio carcinoma is most difficult. Here, 
in either erent, the only radiologic signs may be a six-hour rest and an atypical 
regularity of contour, and the rSntgenologirt can only say with certainty that a 
lesion exists. 

' ^Tn this analysis I hare endeayored to. emphasise the niche and the accessory 
pocket as being the only conclusive signs of ulc». Next in order I would place Jbo 
inoisura, the hour-glass stomach end the six-hour residue. An incisura that has with¬ 
stood ths above mentioned test, occurring with a six-hour rest in the stomach, is, in 
the writer's opinion, sufficient evidence upon which to make a radiological diagnosis 
of gastric ulcer. This opinion would, however, be greatly strengthened if a second 
examination fumiriied the same evideno&’' 


lorrign Bodies in fhe Stomaeh. —One of the most interesting, though fare, 
foreign bodies in the stomach is a hair-balL In such cases the Bontgen find¬ 
ings are definite. I have encountered one case recently. (See i^nts. X. 
arid XII.) 

Such foreign bodies as coins, false teeth, Murphy buttons, etc., the im- 
toediatb removal of which is not imperative, may be radiographed from day to^ 
ildsy pendmg the .possibility of their spontaneous passage into the intestinsjir 

^ fc Sueh foreign bodies as pointed metallic substances, needles, open^^l^- 
^|^5lito., flhottld be removed if repeated examinations during a hours 
mumot readily escape from the stomach, Very oftew^amediate 
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Mot. V.—-Cabdiospasm. Note the marked dilatetiott oJ esophaims. MiUe. aaed 88. Stminf/imi 
have existed for 12 years. Spasm relaxes when the esophajpw becomes filie?to the very top. 


























Ront. vni.— PvtOTiospASM, Patient vosnited! for week#. Only enouRh of the meal passed out of 
the etomtteh in 4 ho«w to outline tl»« duodena! cap. Pytoroplwty. Conoplete recowry, (fipcration 
by Dr. W, A. fhrwne*.) 
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Ront. XI,— Carcinoma at Pyloric End or 
Stomach. This case was diagnosed early 
enough for resection. No recurrence to date, 
one year. (Operation by Dr. Frank Mathews). 


R6nt. XII.— Hair-ball in Stomach. Positive 
Rdntgen diagnosia. Soo IWnt, X for ap¬ 
pearance after removal. (Operation by Dr. 
Walton Martin.) 
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R6nt. XIII.— Gall-btones in O-ALL-Bladdbr Mnt. XIV.— Gall-stone. ' The stone wa.s in the 

T— ....it t . ..... 


AFTER Its Removal. Type of ealcuU coated 
wii^tt|^»lts and hence can be diagnosed by 
Rbqj^Hp^, which was done in this case 
pricR^I^^^Rtion by Dr. O. B. Brower. 


gall-bladder, but compremed Ihe duotlenum, 
and dtVmed the ernpti/iny of the stomach. (Op¬ 
eration by Dr. John Douglas.) 
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Ri)NT. XV.— WaTBB-TRAP .STOM.VCH BEFOHE OP¬ 
ERATION. Greater curvature Bpfi inches (H 
cm.) below the umbilicus. Patient had suf¬ 
fered for years with "indisteslion” and hail 
given up all hope of laung cured. 


KOnT. XVI,— WaTEH-TKAP StoMAIH AtTEB Op- 
KRATIOM. Xcarly a year after suspension 
operation. Patient cureil. Greater curva¬ 
ture remains at a normal level. (Operation 
by Dr. J. M. Draper.) See Rflnt. XV. 


RSnt. XVH.-^^Toikts OF IWB Cowin, befobb 
Oprkatiok. ConstipBtion. For stomach in 
this cam me liSnt. XV. (Operation by 
Dr. J. M. Draper.) 


RdNT. XVril. — Proftta or tub Cowjs Arraa 
SCSFBNBION OWIUTION. Coiwtipstlott Cured. 
Note: more of the meal has reached the 
rectum to #4 Aoun than previonsiy in 4» hour*. 
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R8nt. XX-CoNOEsriTAL Ptlosic STENoais IN Infancy. The radiographs showed none of the meal 
passing through the pylorus. Operation imperative. (Operation by Dr. C. L. Gibson.) 
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HoNY. XXI.—CoNOESWAt, PYtOKK STENOSIS IN AN ISFANT 8 WbKKS OfcO. 
















R6nt. XXIl.— Non-rotation op tbb Colon. R5nt. XXIII.—Crcom Mobilb. The cecum 
The entire colon i» to the left of the median reaches to the s,VTOphy»w and pusses to the 

lino. The second and third jjortions of the loft of the median line. 

duodenum pass freely to the right instead of 
behind the stomach. 



Ront. XXIV.-— 0iLAT»», Mobile Cecwm. The R8 nt. XX%^-—iIbronic ApPBNwoms. Cecum 
condition had heea diagnoscti as ovarian cyst and appendix retained the test-meal after it 

by one who hiul examined her for pelvic trouble. had bwm eliminatcti from the rest of the tract. 
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UOnt. XXVI.— Intussusception. In a child. 
No tumor felt so that until Riintgen examina¬ 
tion showed it to be at the cecum, intussuscep¬ 
tion was thoiickt to be on the left side. (Opera¬ 
tion by Dr. Walton Martin.) 


Ront. XXVII.— Fluid in Pbhitonkal Cavitt. 
Case of carcinoma of transverse colon. (Opera¬ 
tion by Dr. W. A. Downes.) 
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R6st. XXVIII.-— New' Growth in Ascbnmno 
Colon. Demonstrated by the narrowed lu¬ 
men. (From, a radiograph by Or. I, T. Cam.) 


RcJnt. XXSfe“I)iv!;RTicTn.m8. Mtertheelimi- 
nsii'iri w^hi'bismuth injection, biamttth-filW 
pocket.s rcmnihed for day* M far back as the 
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or corset for support And just as surely as some hernias become incarcerateid 
6r ;^eia strangulated and would cause death if not relieved by a prb{)er sui^cal 
pjN^dti^, so some water-trap stctoachs become absolutely incapable of func¬ 
tioning properly and lead to such t state of malnutrition as to directly or in¬ 
directly tend to a fatal termination unless relieved by a proper surgical pro¬ 
cedure. Furthermore, just as for years there were numerous varieties of 
operations for the cure of inguinal hernia and |aa®^y rwurrenoes following 
operation, so the selection of a proper technic for the cure of water-trap 
stomach is passing tbtb^h a ^i^lar period, and will eventually be worked out 
as perfectly and surely as has the operation for the radicak cure of inguinal 
hernia, and to the ESntgen ray the credit will be largely due. 

Water-trap stomach (Fig. 9 and Ront. XV) is a distinct morphological 
entity (116,117,1.38j 189), a deformed organ which gives rise to a certain defi¬ 
nite train of symptoms. 

The chief characteristic of this stomach is the relatively high, but normally 
placed, pyloric outlet, which is well held up to the spine by the gastrohepatic 
ligament and the retroperitoneal tissue. The vertical diameter is always long. 
In 16 cases which I studied in detail, the longest diameter, usually nearly 
vertical, varied frean 23 to 38 cm. (from 9 to 15 in.), averaging 26 cm. (lOV^ 
in.). The distance from the junction of the first and second portion of the 
duodenum to the most dependent portion of the greater curvature is abnormally 
long. This portion of the stomach, briefly referred to as the pyloric arm, varied 
from 13.6 cm. (5^ in.) to 24 cm. (9l/o in.). In other types of stomach this 
distance varied from 4 cm. (iVa in.) to 8 cm. (3 in.), which length is in itself 
sufficient to rule .deformity of water-trap type. The average length of the 
pyloric arm in the 16 cases referred to was 16.5 cm. (6f4 in.). The distance 
below the umbilicus, or from a line drawn across the upper level of the iliac 
crests, varied from 7.6 to 20 cm. (from 3 to 8 in.). This distance in normal 
stomachs averages 3.5 cm. (1% in.). These measurements were made on 
rontg^ograms taken from 1 to 5 minutes after the administration of a bismuth 
meal consisting of 90 gm. of bismuth subcarbonate suspended in 600 c. c. of 
fermented milk. The water-trap stomach might almost be considered as n 
^Jptosed organ, with the first portion of the duodenum and the pylorus fixe#, jin 
.-’'^^^ ^r ^osition, giving the characteristic long pyloric arm and resemblance to 

«■ .'phC co^ in 16 #»s#j^cally studied was ptosed in amount C#r?esponding 
to the degree of ptosis bf the ^at^ comtnro: p^^ the stomach. In practically 
every case \<^ water-trap stomach fiiC colon is ei^er ptosed or there is a very 
■ long loop in the transverse portion, which corresponds in contCur to the greater 
curvature of the stomach. In our classification of colons we consider the colon 
ptosed only when the cecum and hepatic flexure are ptosed, for it is the excep¬ 
tion to find the colon high when the cecum is ptosed. 

It will be noted that the water-trap deformity is extremely rare in men. 
It is also of paramount importance to note that child-bearing can have little or 
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Hont. XXX.—Voi,vrt,cs iik the Si(iMoii) Flex- 
ciiB Demoxhtkatei) by Insehtion ok a Tube 
Filled with Bismith Mixtuue. The synip- 
toma of ob.strui'ti<in rcliovt-d in this way. (Caso 
of Dr. W. A. Downes.) 


Ront. XXXI. —^(ioNOKNiTAL Stenosis op the 
lOsoi'H.tot’s. Demonstrated by imssiiiK a eiitfi- 
eter down to the point of obstruction. (From 
:i railiograi-ili by Dr. E. D. TrucHdcll, tiikeu at 
the New York DyinR-in Hospital.) 
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RiiNT. XXXII. — Enterolith in the Lower 
Portion op the Siomoid Flexure. Female, 
age 1.3 years. Condition diagnosed by coating 
of Bismuth which remained after the dimina- 
tion of the Bismuth meal. 


















the STCiMACH 

l«on> because half of our maes have ooedmd in 
Qnjy A out of the 16 casea especially studied were laaltipAni 
f.titeiiie ilitiwta havQ invariably suffered for years vridi ^mptoms errooeousty^ 
<||«igpa(pded ae i^uralgia of the stomach, ulcer of the stomach, nervous indiget* 
tio^ hetirasthenia, or dyspepsia, the limit of endurance Has been reached (xnly 
after'about 16 yean of suffcriiiji:. And while wo liavo observed the water-trap 
deformity of the stomach in early youth and a tendonoy to Uie condition in 
childhood and even id infancy, as shown by rontgenograins, tho usi^l time tt 
which patients present themselves for radical treatment is between the ages of 
30 end 40. It is conceivable that this condition of tiie stomach is aggravated 
by faulty living, improper food, and constipation, but it is more probable tiwt 
the true water-trap stomach has a close analogy, for example, to inguinal 
hernia, which is now universally conceded to be congenital in origin with 
traunm supmdmposed. If this be true, it is at once evident that tho water-trap 
deformity, when of marked degree, is as surely amenable to suigery as M the 
irreducible hernia. (Fig- 10 eud RSnts. XVI and XXVIll.) Vomiting is 
shown by Table 1 os infrequent, and is rarely a marked symptom. Residue in 
the stomach is much more frequent, and part of the symptoms can often be 
traced to tliis condition. Coloptosis is nearly always present, although about 16 
per cent, show no ptosis, and 4 per cent, show an abnormally long colon without 
any ptosis. Constipation is, apparently, not so strong a factor as is generally 
supposed. ' 

Table 1.—Amaltsis or One Hundbbd Oases or Watee-veaf Stomach 


ICales. . . 

Females— 

Harried . 

Single . 

Between ages of 16 and 19. 

Between* ages of 20 and 20. 

Between ages of 30 and 89. 

Between ages of 40 and 49. 

Between ages of 60 and 69.. 

Over.60 years.. 

•ffiafawy of vomiting obtained in only 36 cases— 

Besidae shown in.... 

Colon fitosed shown in.. 

Constipation shown in.. ... i ^ 

Operated on .. 


No. of Oases 
.... 4 

.... 47 
...48 
.... 4 
.... 28 
.... 37 
.... 20 
.... 10 
.... 1 

.... 66 
....«4 
.... 46 
.... 16 


We know that constipation is improved and, in some cases, relieved by sus¬ 
pension of the stomaoh and colon. (Bont XVIII.) There is ground to believe 
Sat this may in part be due to the increased amount of water turned into the 
colon or to reestabliahment of the normal activating processes of the peristaltic 
emyi^es. Water has been shown, experimentally, by Draper, to be absorbed 

















Fmv 111—CoiwnpAnoir lUujBvaD sr QAarao-umomoiiT. Before operation the teet-meel had 
•dvaBoed (Hily to the hepofie ^(«ire. After operation the teet^neai traveled to the ipfantejlsnirate 
R, Reeidue in etomaoh; H, hei»tio Beaure. (See Ilg. 10 for appearance of etomaoh.) 

>. .ne aeomid iiluatration ihowa the abenioe of reaUae in the itomaoh at the 8A hour ae eompared to 
' Ibe Bnt illuitiation ehowing amount of tealdue in atomaoh hrfore operation. The rapid emptying 
r . « Adda after gaatro-entetoatomy rriievea the oonatlpaUon. (Operation by Dr. W. A. Downea.) 

. Forihonaoie, in considering the shape and position of the viscera, and' in 
rtudjing the i^ymptomatplogy, there appears to be a very constant drag of the 
ptoiMd,' hollow viscera on the visceral nerves and blood vessels, and this drag 
mnrt an important symptomatic factor. Another factor is the presence of a 
nstdM iR the stomach long after the usual emptying time. Such a residue was 
demimmtrated in the r8ntgenograma in 50 per cent, of the oasM. The muscnlar 
aotion.&hd the resultant emptying co^cient in practically all of these patients 
heloBr par. This condition, I believe^ is due largely to congenital oauaqSf . 
as faulty development of the gastro-intestinal tract associated witb.aV 
il^b^y long mesenteries of the stomach or colon and the very common ooadi* 

flezurei. 

Otpri^oii in (17^481, 188, 184).—A review of the lit- 

enitjuR maheait'Vmy evident t^t ^lptic'' 9 liefap^pn.ie sp(Aen of under many 
vai^lag titles in a very loose manner. Tl^ .i^dei^traiess has arism fronathe 
diat there hat not at yet been estabfi^edi a sharp line of demaroatimi 
; ^png the various types of pyloric obstruction in infants. 

. .Various ingenious theories have been advanced which are supposed to ao*. 
i.'ftKwt for its causation. .'One set of writers doubts that the ccmdition is con- 
:;;|^tal'si al),. sinoe its xnai^ rarely appear before the third weeic. 





THE StOMACfH 


Hnilma and hia followen take ^e ground that the eases are vaiying ddgreM'^' 
pyhnifi qiasm, 'while ano&er group of vrriters differentiates between nisns haw^- 

a true tumor and those of simple spasm. 

An? analTBis of the ratlier voluminous writings on this topi<^ with its many 
theories, forces^ one to the ooncliision that, after all, little has been gained by 
these oontroverfial theories, and that they do not tend to assist very materially in 
an elaboration-of the diagnosis, nor to establish a definite form of treatment 
which, after allf is the important practical end which wo seek. 

Certain cam which exhibit the classical group of symptoms, namely, pro¬ 
jectile vomiting, steady wasting, constipation, excessive stomach peristalsis, in 
addition to a palpable nodular tumor in tlie pylorio region, we miut r^rd as. 
true cases of pyloric stenosis. Enough cases have been reported with pathologic 
findings which so uniformly bear evidences of a mark<^ hypertrophy of tha'^ 
circular fibers of the pylorus, and a corrosponding diminution in tiie lumen of 
the viseus at this point, that it would seem irrational to deny tho oxistonee of 
this typo, whieli may be termed siirgieal. On the other hand, cases are reported 
without tho presence of any palpable tumor, but otherwise having all the usual 
symptoms in vaiying degrees of severity. It is perhaps in these that tlie great- 
est difiiculty arisM to determine tlie b«9t method of procedure and in hoW far 
they may be surgical. The suggestion is given by tho majority of writers that 
cases in this group should be treated medically until tho time when they resist 
medical management, as evidenced by a stationary or falling weight They 
may then be subjected to laparotomy with its high degree of hazard, the oper¬ 
ator being necessarily uncertain os to bis method of procedure until he has 
satisfactorily explored the stomach. If a tumor is found at tho operation, 
which from its position has heretofore Iteen undiscovered, the infant must be 
able to withstand a considerable degree of shock incident to tho performance 
of a posterior gastrojejunostomy. If no tumor is found, little has been gained 
and possibly much lost by subjecting the impoverished infant to a loss of blood 
and further depletion of its natural resistance. Hutchinson, in his Schorstein 
lectures, is of the opinion that all cases should be treated medically first. He. - 
can find no satisfactory means of differentiating the sui^^ical from the medical' 
without preliminary treatment. 

If, therefore, we may, by the use of the modem methods, so q||ps|^gte OrUr 
diagnostic means that wo can, with a dsg^ of positilKenhH, deterinine'whether 
or not a given^cose shall be operate hpon or treated wltigmt the use ol a knife, 
we shall be making on adyanco worth while. 

Notable achievements have lately been made in iSntgenology, espemally 
with the use of binnuth in the alimentary tract. The wotkeri have, however,., 
for the most part, confined their studies to conditions as tfa^ appmir in adults. 
The apparatus at their command heretofore demanded exposures of .‘varying 
lengths of time, and in the youngs unruly subject it often necessitated' the use 




attempt to prove that it has its origin in fetal life and quote ^ 
who found a so-called pvlorio tumor at antonsv in a 7 j. - 
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of a general oneathetic to liable the operator to make an exposure with any 
degree of satisfaction. Modem' apparatus, with the intensifying screens, too.' 
ables the radiologist to make instantaneous exposures, thus securing, with the 
minimum effort, negatives of valua 

Whether the stomach is at tliis time of life a natural reservoir, at the same 
time performing its share of the preparation of foods for the higher and more 
complex processes of digestion in the duodenum, or whether it is simply a 
dilated pouch intended for the accumulation of a quantity of food, which is 
quickly acted upon by tho gastric juice and immediately allowed to pass out 
through the pylorus, is a question for future and more elaborate study. The 
fact that wo may observe tlio exit of food into tho duodenum within a minute 
or two after its intake rather tends to show that we may have been overvaluing 
this portion of the alimentary tract. 

That liquid ftxKls begin normally to bo expelled in a very short time after 
they are taken into the stomach is very helpful in our diagnosis of conditions 
dealing with some fonn of pyloric obstruction, for, if we can demonstrate, with 
a of exactness, by a series of radiographs, that tho milk is retained for a 

greater length of time than in a normal stomach, as shown by tho bismuth 
shadow, wo can determine with a fair degree of certainty with what type of 
obsti'uction wo are dealing. If such striking results can be obtained by this 
means, it would seem to ns manifestly unfair not to obtain early a series of 
rontgenograms in every suspected case, so that tho infant suffering from a true 
tumor with a lumen so small as to practically occlude the passage of food into 
the duodenum may be early given over into the hands of tho surgeon, while its 
physical condition is still good. On tho other hand, cases of pyloric spasm, 
oven of marked degree, but without tumor formation, can be differentiated, 
since the time and tho amount of the food passing through tho pylonis can be 
seen and thus tho diagnosis, and even tho prognosis, can be fairly well fixed. 

The findings have been so illuminating that the prophecy may be made that 
in the future every suspected case of pyloric obstruction will be subjected to at 
radiographic study before a plan of treatment is determined upon, just as 
to-day no surgeon would think of putting uo^a fracture without tho use of the 
rays. (See Rents. IX, XX and XXI.) 

THE DUODENDH 

Lesions of the first portion of the duodenum bear considerable relationship 
riintgenologically to lesions at the pyloric end of the stomach, and they are 
usually studied simultaneously with the examination of the stomach. 

Congenital Anomalies. —The duodenum in cases of non-rotation of the colon 
also shows a marked variation from tho normal. It passes out to the right in 
almost a straight line with the axis of the pylorus, which in these cases is not 
curved upward, but is on a level with the lower pole of the stomadi, making the 
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Btomach ^rather a reversed l^sliape, iustcud of the more usual J-shapc. A lack 
of familiarity with this anomaly has to luy knowledge caused a wrong interpro* 
tation to be placed on Rontgeu-ray Hndings in two instances by rihitgcnologists, 
leading in one case to the diagnosis of a lesion of the duodenum rci]uiring early 
o^ration, which, fortunately, however, was not pcrfortiie«l, as tho patient de¬ 
clined to have tho operation. In the other case a diagnosis of ulcer at tlio 
pylorus, with dilatation of tho duiHlenuni, was made and o|N'ratioii advised, 
l-aparotomy was performed and the true condition—namely, non-rotation 
of tho colon—^was revealed. The abdomen was closed without further pro¬ 
cedure. 

This condition can always bo rccogni/.i'd if the lioiitgtm examination of tho 
digestive tract is complete, that is, if the exaniiiiatiou is not contined to tho 
stomach, but includes tho colon. (Rihit. XXII.) 

Another anomaly which may be encountered is transposition of tho duo¬ 
denum to the left side, in cases in which tho stoinach is on the right side of the 
abdomen, and the other viscera likewise transjMtsed. In the 8 castes of this con¬ 
dition which I have encountered tho truns]M)sitioii of tho alxlominnl and 
thoracic viscera has been complete. (8(X) Hunt. III.) 

In the second and third portions of the dnndenum, in addition to tho an¬ 
atomical ]tecnliarities noted in the first portion, there may bo variations in tho 
shape, length, and direction. Thu swond jiortion may turn to the left and pass 
behind the stomach. In other cuscs it may pass far to tho right and encircle tho 
pyloric end of tho stomach. 

Snodenal Ulcer.—Superficial acute uhmration of tho duodenum may give 
no definite cvidonco runtgenoingically. Even at laparotomy these superficial 
lesions of the mucous membrane may not Ixt felt, and may be overlooked unless 
the dnodeimm is incised and iiispttcted. ('ases of fatal hemorrhage have been 
reported s(K)n after laparotomy which failed to reveal duodenal ulcer diagnosed 
c’inically or radiographically. 

('hronic ulceration of the dnodeimm may lio diagnosed with extreme ac¬ 
curacy by several mcthiKls of carefully followed technic, as follows: 

According to Carman’s experience at tho klayo Clinic: 

“The ronterenologic indications of diiodciinl ulcer, which have been frequently 
catalogued by various observers during the past two years may be divided into major 
and minor signs. 

“Tho major signs ore: 

“1. Gastric hypcrpcristalsis. 

“2. A residue in the stomach (sometimes in tho duodenum) after six hours, if 
there be obstruetion from scar contraction. 

“3, A diverticulum of perforation ulcer. 

“Tho minor signs indude: 

“1. Gastric hypermotilily with early free opening of tho pylorus and speedy 
dearing of the stomach. 

“2. Gastric hypertonus. 

“3. Irregularities in the outline of the cap or bulb, or of the duodenum. 

“4. Lagging of bismuth in the duodenum. 
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*'5, PresBure-tender point over the duodenum. 

"6, Spasm of the stomach such as hour-glass or slowly traveling incisura. 

/ 

"Of all the radiologic signi of lesions of the digestiTe tract the presence after 
six hoars of a distinct residue trom the baiinm or bismuth meal is perhaps the most 
important. The radiologist feels annred that almost without exception such a 
residue signifln an organic lesicn, whether or not all his diagnostic deductions be 
confirmed. Theoretically, a residue may remain in simple atony, but of our oases 
with residue which came to operation erery one was found to have some condition 
requiring surgical intervention. 

"A residue in the stomach from the barium or bismuth meal, six hours after its 
ingestion, occurs in a large proportion of cases of duodenal ulcer. This is often 
loosely spoken of as being due to pyloric obstruction, whereas the obstruction is 
actually in the duodenum and is produced by ulcer—scar contraction. Occasionally 
there will be found not only a six-hour residue in the stomach, but also a six-hour 
residue in the duodenum above the stenosis, thus enhancing its diagnostic value. A 
six-hour residue may, however, also be found in the stomach as a result of gastric 
ulcer or carcinoma, or thickening of the pyloric ring. A six-hour residue in the 
duodenum may result from bands of adhesions, or from the pylorospasm incident to 
gall-bladder disease. 

“Hyperperistalsis in conjunction with a six-hour residue is worth more than 
95 por cent, in diagnosis. 

“The exaggerated peristalsis of duodenal ulcer docs not appear to be related to 
the degree of hyperacidity. The average total acidity in eighty cases with hyper- 
peristalsis was 09.7 per cent., while in seventy-two eases without hypcristalsis the 
average total acidity was 74.8 per cent. The highest acidity noted, 120 per cent, 
occurred in a case with normal peristalsis. 

“Though the Bontgen ray often fails in the positive diagnosis of duodenal ulcer, 
its findings have an exclusion value. That is to say, the chance of some other lesion 
existing is minimized in proportion as the latter is radiologically determinable. 

“Hypermotility, hypertonus, deformity of the cap or bulb, lagging of bismuth in 
the bulb, pressure-tender point over the duodenum and spasm of stomach are minor 
contributory radiologic signs of duodenal ulcer. The combination of hypcristalsis 
and aix-hour residue or a diverticulum, when found in an otherwise normal stomach, 
coimtitute about the only evidence on which a purely radiologic diagnosis of duodenal 
ulcer may safely be advanced.” 

According to Case: 

. *T)efeoto in the duodenal bulb constitute one of the chief rontgenographio means 
of recognition of duodenal ulcer and its complications. Filling defects in the duodenal 
shadow, to be interpreted as ulcer should be differentiated from the normal defects 
due to hqsaticoduodenal ligament and the deformities of the bulb duo to extraduodenal 
pressure, as, for instance, gall-bladder, blood-vessels, second portion of the duodenum, 
etc. The defects due to gall-bladder region adhesions are very characteristic; the 
defect occurs on the gall-bladder side of the bulb shadow, but the bulb is otherwira 
anatomically normaL” 

According to Cole: 

“The induration surrounding an ulcer projects into the lumen of the cap, causing 
§ dieplecen^t of bismuth, ae constant as one’s finger-prints in a ball of putty. It 
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may be ao nnall that its projection presents only a constant dent in one aide of the 
cap or it may be ao extensive as to distort the lumen of the cap beyond recognition. 
The induration may involve one-half of the cap without distorting tho othet half. In 
such a case, the mtrance of tho lumen of the pyloric sphincter ia an important guide 
in determining the center of the cn|). The puckering from tho cicatrioial contraction 
may cause a deformity equally as great as the induration. Indeed, it is doubtful if 
one can determine radiographically whether the deformity is due to induration or 
adhesions, or which predominates. If one radiograph out of fifty shows a perfectly 
symmetrical cap and a normal pyloric sphincter, ns previously described, one is 
justified in making a negative diagnosis of iwst-pyloric ulcer. If the cap ia con¬ 
tracted and worm-eaten, but not drawn to the right, and the duodenal surface of the 
sphincter is irregular, duodenal ulcer should be considered.” 

According to George: 

“We believe that by means of the Kiintgen bismuth examination of chronic 
gastro-intestinal diseases we can often obtain positive diagnostic evidence which is 
unobtainable by any other means. 

“Ninety-five per cent, of all duodenal uleera appt'ar on the superior surface of tho 
duodenum with the cicatrix extending either iKistcriorly or anteriorly or both, but 
rarely on tho inferior surface. 

“Every duodenal ulwr which ia more than a simple peptic erosion has a suf¬ 
ficiently deep cicatrix to ilcform the bismuth contour. 

“What we mean by this is the presence constantly, on n series of plates, of a 
definite abnonnality in the wuitour or strui-ture of the bismuth muss. In connec¬ 
tion with this we wish to mention hen* that probably the greatest value in the 
Rontgen diagnosis of the gastro-intestinal diseasi’s lies in the possibility of classi¬ 
fying cases into medical or surgi<-nl categories. It is only in tho cases which may 
be classed as surgical that wc feel wo are able to obtain really positive Rontgen 
evidence.” 

Deformity of the duodenum due to adheeioni or prenure may be i^gnixed 
by Riintgtm examination, the most coniiiioii cause being biliary calculi, (liont. 
XIV.) 

PilatatiffB of the Duodenum. —Duodenal dilatation may be diagnosed with 
certainty, and the cause may be dctemiincil in certain oases in which adhesions 
are present, a kink is present at the duodenojejunal angle, or pressure is 
present from a tumor of the pancreas or neighborhood. 

Tumor of tho duodenum itself may occasionally be encountered. Deformity, 
obstruction, and gastric residue may be present in such cases. 


THE JEJUNUM 

Few lesions are encountered in the jejunum. Foreign bodies may rarely 
lodge here. Obstructions from new growth or surrounding adhesions may be 
dingnnapd- Spontancous anastomosis with the stomach has been encountered 
by me in a case of tuberculosis. 
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the ileum 

ObalTUCtiTe lesions are more commonly encountered here. Simple kinks 
(Lane’s kink) due to angulation with adhesions near the ileocecal junction 
may be diagnosed. Cases complicated by chronic appendicitis are not infre¬ 
quent. Tumor, or chronic iiiHauunatory lesions, such as tuberculosis, may 
cause alnioLt complete obstruction in the region of the ileocolic junction. En¬ 
teroliths may be found here. They may receive a coating of bismuth and thus 
show after the main bismuth meal has passed by. 


THE ILEOCECAL VALVE 


Spasm.— -Spasm may occur and give temporary obstructive findings, or de¬ 
layed emptying time. Extreme care must be used in the interpretation of the 

Rontgen findings in cases of ap¬ 
parent stasis in the ileum. The 
most common source of error is 
that the fact of delayed emptying 
time of the stomach is not taken 
into consideration. So that for ac¬ 
curacy one must know the time at 
which the last of the test meal has 
left the stomach, and estimate the 
emptying of the small intestine 
from that time until the entire 
meal has entered the cx?cum. 

Inoompetency.- This may be 
occasionally diagnosed by means 
of the test meal. It may be ob- 
sci^'cd that a portion of the meal 
actually passes back into the ileum 
after all the meal has entered the 
colon. Some care in interpreta¬ 
tion is necessary here, as occa¬ 
sionally loops of sigmoid may be' 
superimposed on tho mmiii and simulate coils of ileum. 

- Positive diagnosis can be made by means of a properly administered opaque 
injection givoii after a careful cleansing enema (Fig. 12). Repeated examina¬ 
tion may be necessary. Examination after the elimination of part of the opaque 
enema may give a positive finding. 

Rarely the injection may pass through the valve in large amount and fill 
the whole small intestine. 
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Via. la.— iNcourBTBNT Ileo-cbcal Vai-vs. Condi¬ 
tion domonatratod by thu pnaaiiao of bismuth in- 
jeetion through tho valvo. 
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THE APPENDIX 

The location of tlie appendix ia of grout imix^rttince, Tii cnoea of n6n*rota- 
tion of the colon and of tranapoMition of the viawjra this is particniarly trtie. 
Even if the appendix itself cannot Ik* made to take the opatpie mixture, the 
location of the cccnm can always Ik* astvrtaincd in tlu'se eases, and the ]nc;ation 
of the appendix iuferreil (Hi'int. XXII. 1 

The presence of certain forvujn hwlios, sneh as a pin or tack or concretion, 
may be ascertained. 

The exact sue, shtt/ie, hiufth, and cmidiiimj fimr may Ihi aseertained in a 
surprisingly large nnmlH>r of east's. The exact imsilion ami the preseneu of 
odheMtonH may Ik* <liagnos(*d. (llJiiit. .\ .\ V.) 


THE OEOUM 

Coi^nital Anomalies. —Xou-rotution of the colon has lK*en observed by a 
number of rontgenologists, and has bt'cn iliset)vcrc<l at surgical o])cration8. In 
this condition the cccnm is usually found well m-er on the left siile and may bo 
high up. In obscure cases of acute or chronic iutni-abdominnl trouble it is 
exceedingly important to determine the position of tiio ceetim and tliret'tly (or 
by inference) the locution of the apptmdix. Thereby nimdi delay in the opera¬ 
tive procedure may lx; nvoiiled, and a left-sidtNl n])pon<lieitiH uccuratoly diag¬ 
nosed and treattKl. (See Kont. XXII.) 

In complete transposition of the viscera (ami in my experienttn all cases are 
complete) the cecum and apiKunlix will 1 m; found on the left side. An excep¬ 
tion to this might be a case of non-rotation of the erdon in a ease of transposition 
of the viscera, in which case the donhh; anomaly would bring tho cec\un and 
appendix back on the right side of the abdomen. No such caso has been 
reporte<l, but the possibility of its «K*«*urreneo cannot Ikj denied. 

Ptosis. —This condition in variuhh* degnH*s is a very common occurrence. 
In fact, Rontgen-ray examination in the vertical position reveals the cecnm in 
the average normal in<lividnal from 1 to 2 in. (2..') to ». cm.) lower than that 
given in tho anatomies whose descriptions have been based on dissection in tho 
horizontal position. This means that the base of tho appendix is nearer tho 
brim of the pelvis in the standing position, and not higher up on tho lino be¬ 
tween the anterior-superior spine and the navel, as formerly described. (See 
Rent. XXV.) 

Ceoum Mobile. —This condition is frequently wrongly diagnosed as ovarian 
tumor, floating kidney, etc., until a carefully made Riintgcn-ray examination 
reveals the true condition. Vliile a very movable ptosed cecum may be en¬ 
countered in the course of a Rbntgen-ray examination and not bo giving symp¬ 
toms. yet it is an unfortunate condition and may later become distinctly patho- 



230 RONTGENOGKAPHY OF THE ALIMENTARY CANAL 


logical, jiut as a relaxed inguinal ring or a bubonocele may develop into a true 
bemia. (See RSnts. XXIII and XXIV.) 

The most reliable test is its emptying time. A ptosed cecum which retains 
portions of the test opaque meal more than 2 days after its ingestion is a patho¬ 
logical one, unless there is present a distinct point of more or less obstruction 

at some part of the large intestine 
distal to the cecum, such as an ex¬ 
treme ptosis of the transverse colon, 
sharp angulation at the splenic flex¬ 
ure, elongation of the sigmoid, the 
presence of a new growth or con¬ 
stricting b^ds of adhesions or a 
Jackson’s membrane. 

The ptosed cecum may become 
extremely dilated, reaching the size 
of a large grape fruit Such a ce¬ 
cum may retain portions of the 
opaque meal for a week after its in¬ 
gestion. 

Jackson’s membrane, or ad¬ 
hesions from appendicitis, may at 
times be suggested by Rontgen ex¬ 
amination. 

Hew Orowths.~A tumor in this 
region may cause a lack of proper 
filling out of the cecum, or may cause more or Iras obstruction and thus lead to a 
definite diagnosis. A confirmatory examination by means of an opaque injec¬ 
tion is a necessary part of the Rontgen examination. 

VereigB Bodies. —Owing to reverse peristalsis a foreign body may be car¬ 
ried back from any part of the large intestine to the cecum, or a foreign body 
having reached the cecum from the ileum may lodge in the cecum. 



Fie. 13.— Bilatsbal Evsntkatioh or tbb Du> 
RiaAOM. Tbia very rare condition wan observed 
in a infl4e» aged 44| who suffered from repeated 
attaoks id partial intestuud obstaruotion. The 
oitioo was found to be enormously dilated and 
presBod against the diaphragm on both sides, 
the normal Uvw shadow. 


THE OOLON 

Simple atonic dilatatioB is frequently encountered. It may be of severe 
enough grade to make excision, or partial excision, advisable. 

HegaooloB. —True Hirschsprung’s disease may be definitely diagnosed by 
Rontgen examination. 

Dilatation of a portion of the colon may be met with and point the way for 
proper surgical procedure. I have met with 2 cases of peculiar dilatation of 
the colon so that loops of the colon were in apposition with the diaphragm on 
not only the left side, but also on the rif^t side, displacing the liver and spleen 
downward. (Fig. 18 and Ront. XXX) 


THE COLON 
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Adhadom.—These may occur at any part of the large intestine and oause 
more or less obstruction or deformity of the colon. By palpation under tiie 
fluoroscope, or routgono^'raphiiig in various postures, one may determine 
whether certain areas are fixed or adherent. 

New (Irowths.—These may occur in any portion of the large intestine. The 
presence of a now growth may bo manifested by more or less obstrui^tion to the 
progress of the opaque meal. A wmtrol examination should bo made by an 
opaque injection observed fluomsc'opicaliy, and confirmed by stereoscopio rent- 
genography. (See Rent XXVIll.) 

The technic of Case should be closely followed. 

“Bontgen findings in carcinoma of the bowels max he stated as follows; 

"1. Delay in the onward progress of the bismuth column following a meal of 
bismuth-mixed food. 

“2. The introduction of a bismuth clysma into the colon shows on arrest. 

“3. A dilatation of the colon on the proximal side of tlic lesion. 

“4. There may be a palpable tumor coinciding with the filling defect. 

"Technic .—The cxamiiiatioii should Ih> conducted both following the injiartion 
of a bismuth clysma and fiillowing the iiigi>stioii of a bismuth meal. Where the 
symptoms point to bowel obstruction, it is probably more expeditious to employ the 
bismuth clysma first. 

"As the opaque medium for intestinal work, the writer now employs barium sul¬ 
phate. For the barium clysma, the ordinary barium sulphate is satisfactory, but 
for the bismuth meal we have always iiisisttnl on using the specially Uwted barium 
sulphate prepared by Merck, Squibb, or other rtdiable houses. The writiY has used 
barium sulphate for nearly two years for the clysma and for over a yivir as the opaque 
medium for the test meal. The clysma employial consists of 00 grm. barium sulphate 
in IV 2 lit«» "f warm water. (To 2‘/2 dr. of gum tragaewnth add about 1 oa. of 
alcohol. Shake well. Add 20 oz. water, shaking well each time. This mixture should 
be made up freshly shortly b<;foro using.) When in hasU*, 00 gm. of barium sulphate 
may be stirred into IV 2 litres of one of the oriental clotted milks obtainable in this 
country under various names. The oriental clotted milks constitute a better vehicle 
than the ordinary buttermilk, retaining the barium sulphate in suspension for a much 
longer time. 

“The clysma sufllces for studying the mobility and relation of the colon and 
for determining the competency or incompeteiiey of the ileocecal valve. When the 
study of the motility is desired, the test meal is preferable. 

“The patient having been prepared, ho is osked to lie supine upon the trochoscope, 
and a rectal point attached to an ordinary enema tube and container is inaertcfl 
into the rectum. The barium suspension in the container should be placed two feet 
above the patient and should be allowed to flow by gravity, assisted at the proper 
moment by manipulating an ordinary bulb syringe. The rectal point should be in¬ 
troduced only past the sphincter—not more than two or three inches. It is not only 
unnecessary but it is almost impossible to introduce the tube higher into the bowel 

“The writer has discarded the use of the colon tube for ail purposes. It is impos¬ 
sible, except in the rare cases of megacolon, to introduce a colon tube of any variety 
without coiling it upon itself in the rectal ampulla. 

“The colon tube is furthermore quite unnecessary. The writer has given some 
thousands of bismuth injections with the patient lying supine upon the trochoscope, 
the rectal point introduced only past the sphincter; and only in coses of actual 
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bowel obstruction baa it been impossible to 211 the oeoum in three or four minutes by 
the pressure of grsTity with the container at a height of two feet. The temperature 
of the clysma should be about 100* F. 

"The progress of the clysina should be watched inch by inch as it ascends the 
colon. .Should there be a pause in the onward progress, make sure there is not a kink 
in the rubber tubing or a clogging in the tube. At opportune moments during the 
inflow of the clysina, mnnipulation under the screen with the protected hand or with 
a wooden spoon may elucidate special points. Bontgenogram or tracing may be 
made at opportune moments to record special phases of the examination. 

"Should the question arise as to whether or not a hindrance is spastic or organic, 
the administration of 1 mgm. atropine sulphate hypodermically may serve to rule 
out the spastic obstruction. 

"In order to check up the findings in coimection with the clysma examination, 
a bismuth meal examination will frequently be desirable. As a vehicle for a bismuth 
or barium sulphate moal, one may employ a farina mush or one of the oriental clotted 
milks, or the patient may be allowed to take the opaqiie salt in connection with an 
ordinary meal When the stomach is being studied, the writer recommends the use 
of the oriental clotted milks or the farina mush, but when the object is to study the 
lower bowel, the nature of the vehicle is not important. 

"At the twelfth, the twenty-eighth and possibly also the fifty-second and seventy- 
sixth hour, the colon should be studied with special reference to the hindrance above 
the point already under suspicion. A fluoroscopic screen examination is essential for 
the study of peristalsis, and especially for the detection of antiperistalsis.” 


Ptosis.—This may bo confined t othe transverse portion, or to the hepatic 
or splenic flexure, or may include all of these structures, and occasionally the 
cecum in addition. 

The transverse colon may be U-shaped, W-shaped, V-shaped, or S-shaped. 
It may fall so low that it hangs in the true pelvis. 

IKTortioiilitis. —Diverticula may bo found in any portion of the large in¬ 
testine, but more frequently in the sigmoid, or the sigmoid and descending 
colon combined. (Rbnt XXIX.) 

Their presence may be determined rontgenographically either by an opaque 
meal or by an opaque injection. The diagnosis is established by finding evi¬ 
dence of portions of the opaque substance remaining in the form of small 
rounded shadows .ifter the main opa<|uo muss has been evacuated. A diverticu¬ 
lum may retain some of the opaque substance for a period of a week or more 
after the main mass has passed. In this respect a diverticulum acts very much 
like a sluggish appendix in the way in which it may continue to retain the 
opaque substance, and it offers a similar indication for surgical intervention. 


THE SIGMOID (ILIAC AND PELVIC COLON) 

Variations in the length of this portion of the large intestine are very fre¬ 
quently encountered. An extra loop reaching to or far above the level of the 
umbilicus has been observed many times. Here again the question of ability 
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to properly cany on its function is the crucial test as to tho necessity for 
surgical intervention. (See Fig. 14 and Rout XXX.) 

More than one extra loop may be present. A loop may pass to tho extreme 



Fio. 14. —GNORi(o 0 SLr Elonq atko Siouoid Flkxdkiw. Cam A wfrim from conai ipatioii wiUi prriiNiia 
attaoka of gastric disturlwiicps. Cam U is u yuaug girl wlui is A|>|iari!ut4y in fair hisillli lait whf> was 
Beat for Rdiitgcii examination htwaiiwi “ her Isiwels do not iiiovo for a wrek" uiilnss shu takoa a 
cathartic. C, (Iimiiii; F, splenic flexure; II, heimtic flexure. 


right side of the iiImIoiiicii so that its hIuuIow ov(>rlti{>H tlio Hliudnw «)f the eei;iiiii. 
Enteroliths or fcHtdiths may Imi found in one of them'. dilatiMl aigiiioid haips. 
(Rout XXXII and XXX111.) 


THE REOTXJM 

The rontgenologist is not infre(|uont1y called upon to make an examination 
for lesions in the rectum. This may be done, but should be supplemented by 
direct inspection through the special instrnnients devised for this purpose. 


THE PERITONEUM 

Taberonlons peritonitis may Ite suggested by certain appearances found in 
the course of a Rontgen-ray examination of the gastro-intestinal tract. The 
findings consist mainly of evidenees of adhesions about the small intestine, as 
well as the large intestine. 

Asoites may at times be neeurately diagnosed, and the exact level of tho 
fluid ascertain^. (Rrhit. XXVIT.) 

Hernia throngh the diaphragm may be definitely diagnosed, and tho con- 
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tents of the hernia detomined. The contents of olher varieties of hernia may 
at times be determined with extreme accuracy. 

SnbphreBio abscess may at times bo diagnosed. 

THE OALL.BLADDEB AHD BILE PA88AOE8 

The presence of biliary calculi in the gall-bladder or bile passa^ may bo 
definitely diagnosed with extreme accuracy when the calculi are of sufficient, 
density throughout or have a coating of sufficient density to offer a contrast 
with the surrounding structures. (Ront XIII.) 

The presence of biliary calculi or cholecystitis may be inferred in certain 
cases from the evidences of pressure from a distended gall-bladder, or distortion 
of the duodenum from the presence, of adhesions. Occasionally pressure on the 
duodenum will be sufficient to cause delay in the emptying time of the stomach. 
(See Ront. XIY.) 


THE LIVEB 

The exact size of the liver can in many instances be determined. The upper 
border, as it follows the line of the diaphragm, is easily discerned. To outline 
the lower border, it may be necessary to fill the colon with gas or an opaque sub¬ 
stance—^bismuth, by mouth or by injection. 


THE SPLEEN 

In many instances the complete outline of the spleen may be observed. In 
other cases it may be inferred by the position of the adjacent colon and 
stomach. 


THE PAN0BEA8 

Enlargement of the pancreas, especially when due to cyst formation, can 
be noted usually by the displacement of the stomach and duodenum. 


mSOELLANEOUS USES 

The Rfintgen ray is a most valuable aid in determining many other con¬ 
ditions which may arise in individual cases. It can be used to determine the 
location of fecal and (^er fistnlte, the direction of stab and bullet wounds, and 
for the determination of foreign bodies of metallic nature or considerable 
density the abdomen, such as a heavy rubber drainage tube or a surgical in¬ 
strument. It has been suggested that a metallic clamp of small size be fastened 
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tp pR abdominal pads used during laparotomies so that, in case of one having 
been overlooked, it may be readily detected by the Rdn^en ny. 
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0PEBATI0N8 UPON TIIK LIVER AND THE BILE PAMSAOEB 
Alexandkb Bkyan Johnson 

OPERATIONS UPON THE LIVER 

IndiMtioiis.—Operations upon the liver may be required for injury or for 
disease, as follows: 

A. Operations for injury. 

1 . For crushing injuries causing rupture of the liver, usually 

subcutaneous. 

2. For o])cu wounds, stab or gunshot wounds. 

B. Operations for disease. 

1. Abscess of the liver. 

a. I*yogenic. 

b. Amebic. 

Conditions simulating liver abscess may rarely be caused by tuberculosis, 
actinomycosis, nr a broken-down gumma. 

2 . Kchinocficcus cyst of the liver. 

a. Evacuation. 

b. Extirpation of the sac. 

3. Cirrhosis of the liver. 

4. Tumors of the liver. 

A. OPEBATIONS FOB HTJUBIBS OF CBB X2V8B 

1. Cbushino Injuries, Usually Suboutansous 

The instruments required for operations on the liver are, with few exeeiH 
t ioTtii, those used in all abdominal operations. Especial attention is called by 
the ^itor to the great value of the aspirating or suetion devices described in 
Vol. I, Chap. Vn. 

fiiainatiaM. —In injuries of this type the right lobe of the liver is usually 
ruptured. The injury is caused most often by the wheel of a wagon passing 
across the body, in other esses by falls from a hei^t, anl more rarely by blows. 
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Associated injurim are common, and the majority of these cases die without 
the of surgical intervention. Shock is aiso commonly severe. In the 

ffjaAQ where shock is only moderate and the general signs and symptoms of 
hemonrhage appear and increase, operative intervention is called for at once. 

A probable'diagnosis can sometimes be made: 

1. From the histoiy of the accident, though this is often indefinite. 

8. From signs of contusion and abrasion over the lower part of the right side of 
the thorax. 

3. From pain, tenderness and rigidity in the upper right quadrant of the abdomen ' 
and possibly from increasing dullness in the right flank. 

In many cases internal hemorrhage from rupture of some abdominal viscus 
in the upper part of the belly is all wo can be sure of. Fractures of ribs over 
the liver, with signs of internal bleeding, suggest rupture of the liver. 

If small tears only exist on the upper surface of the liver the bleeding 
may cease spontaneously and a hematoma may form between the liver and 
the diaphragm, which may be evacuated at a later date. In other cases of 
moderate severity blood and bile may accumulate in the general abdominal 
cavity, giving the signs of free fluid; theso accumulations may also be evacu¬ 
ated through an incision, best by suction, as described in Vol. I, Chap. VII. 

In some of theso cases the blood is largely absorbed and its place tidcen by the bile. 
The results, if this condition is untreated, may bo adhesive peritonitis, or, in others, 
abscess formation or purulent peritonitis. Nearly all these cases, if they live, become 
jaundiced. 

OperatiTe Technic.—A vertical cut is made through the outer third of the 
right rectus muscle, beginning near the free border of the ribs and extending 
downward a variable distance, but always far enough to admit the entire hand 
freely. The surgeon cun thus explore the liver aud other organs by sense of 
touch, and lacerations of the liver substance can easily be felt. If Iho liver is 
ruptured, free blood will bo found in the abdomen, and, since such bleeding is 
very free, as a rule, no time should be lost in seeking its source. An assistant 
may in the meantime aid in the search by the use of the suction nozzle. As 
soon as found, with good retraction, the rent should bo firmly packed with 
gauze. If it can bo made visible, mattress sutures of heavy catgut may re¬ 
place the gauze and stop the bleeding, or one or several such sutures may be 
u^ over the gauze. Although bleeding from the liver is very active, it is not 
hard to control by these means if the wound is accessible. 

In the bad cases death occurs within 24 hours. If they survive this time, 
the chances of recovery are much better. If the bleeding is controlled, the 
abdomen should be emptied of blood by suction. The gauze packing, if used, 
is led out of the upper angle of the wound and tlie incision sutured in layers. 
In some cases the original wound must be enlarged to make the site of rupture 
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accessible. The cut may bo extended upward and inward parallel to the costal 
border; in other cases downward and outward. 


2. Opkrations for Open Worxns: Stab ano Oonsihit WouNns 

Associated injuries arc more eommoii with gnnslint than with stab wounds. 
These casra should bo oiierated uimiii at the earliest possible momont, lor 
hemostasis and cvuouutioii of bhsMl or other fluid (bile). Tho ]Mtsitinn of tho 
incision may bo varied according to the jairtion the liver probably injured. 
When the wound is found, the bltH*«lin;' ean 1 h) eheekwl by tho means already 
described; namely, paekiiijr or suturinj; or both. If necessary, a flap including 
ribs and their eartilages may U* turned uj» to nuider the wound aeeesaible. 
In one case I divided the falciform liganiciit of tho liver to get at tho stab 
wound of the dome of the right lobe by depressing the liver and raising tho 
ribs. 

Tho statistics of ojierations for injuries of the liver doiio in tho hospitals 
of tho City of New York during the decade of 18fH> to 1J)0.5, collated by Tilton, 
showed a mortality of Ji per cent. 


B. OPE)BtATIONS FOB DI8EABE OF THE LIVBB 

1. Ausckhh of the I.iveh 

8. Pyogenic Abioess. - Pyogenic infi'ction of the liver may bo of 2 typos 
and result in 2 different lesions: 

1. Liver pyemia, a septic jiyleiihlehitis of the branehcs of tho portal vein 
secondary to einlMdi coining from the mesenteric, veins, duo most often to 
gangrenous appendiidtis. 'I'hc disease is not amciuihlo to surgical treatment 
and is almost uniformly fatal. The liver is usually enlarged hut not greatly. 
The abscesses are multiple and may consist of rather narrow, suppurating, and 
necrotic tracts surrounding the branches of the portal vein. bJfforts to evacu¬ 
ate their contents arc useless. 

2. Abscesses arising from infwtivo prisawses of tho alimentary tract and 
its associated glandular organs, from injury to tho liver, from ulceration 
duo to foreign bodies, etc., or from a systemic pyemia. Those abscesses may 
bo solitary and demand oiieration as soon as their presence and location can 
be made out. 

b. Abicen. —Amebic abscesses are the result of tropical dysen¬ 

tery, while the pyogenic group may run cither an acute or chronic course;' 
amebic abscesses are always chronic. 

Oeneral Piineiples of Operative Treatment.—Tho treatment of both types 
of abscess is the same, early evacuation and drainage through an incision 
vdiich gives promise of ready access to the abscess and is so performed as to 
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Jitniniiih, a8 far as may be, the danger of contaminating other struotnrea, such 
as the peritoneum and the pleura. 

One caution is in order: No aspirating needle should be thrust into the 
liver in search of pus until everything is in readiness for following the needle 
instantly with a knife. By following this caution 2 risks will be avoided: un¬ 
necessary contamination of pleura or peritoneum and failure again to find the 
abscess after the needle has been withdrawn. 

The choice of incision will vary in different cases. It may be abdominal 
or transpleural or a combination of these routes. 

1. Operation by the Abdominal Soute.—This method is indicated espe¬ 
cially in the cases where the border of the right lobe of the liver is displaced 
downward, well below the costal margin in front, and when local tenderness, 
rigidity and perhaps edema render it probable that the liver is adherent to the 
parietal peritoneum. 

A vertical cut is made exposing tho liver at tiio chosen point If the liver 
is adherent over a considerable area, the abscess may be sought for without 
more ado. If not, one of 3 plans may bo followed. 

1. Tho peritoneum may be protected by gauze packing or pads, and tho 
absccsB sought for. 

2. The parietal peritoneum may be sutured to the liver, and the liver 
explored. 

3. Packing may bo introduced and opening of the abscess delayed for 2 
or 3 days until adhesions have formed. 

The first of these plans is the only one to be recommended. 

If the operation is done in a hospital equipped with a suction apparatus, 
or if the surgeon is supplied with a portable device of this kind, the safest and 
best plan is as follows: A hand aspirating needle and syringe are used to lo¬ 
cate tho abscess. If it is of considerable size, a diminished sense of resistance 
to the advance of tho needle inay be appreciated as tlio needle enters tho cavity 
and sometimes lateral mobility may be recognized. When pus appears, the 
needle is loft in situ and a medium sized trocar and cannula attached to tho 
suction tube are pushed alongside the needle into the liver until tho level of 
the pus is reached. Tho trocar is then retracted and suction commenced. In 
this way the largest abscesses may be quickly evacuated with little or no soiling 
of the surrounding stmetures. When no more pus appears in tho bottle, the 
trocar and cannula may be withdrawn and tho aspirating nozzle shown in 
Figure 8 substituted. This may remove more pus and shreds of necrotic liver 
tissue. The opening into the abscess is then enlarged with the finger and 
perhaps septa may be felt and broken down. 

A large soft rubber tube guarded by a safety pin at its outer end is intro¬ 
duced into the abscess cavity. The gauze packing is removed and replaced by 
a smaller quantity. One or more suturea may be used to di mi n ish the size 
of the wound, usually at its lower end. A split gauze pad is applied to protect 
tiie skin from the pressure of the safety pin, and a voluminous dressing of 
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■haken gauze applied. This will require frequent renewal for the first few 
days. Irrigation of the abscess cavity should not be made. 

2. Operation by the Transpleural Route.—If tlie abauciM has already burst 
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into tlio pleura, there will lie no clinice of methods, Iwth pleura and abscoss 
must bo drained. In other casofl this route is indicated when there are physical 
signs indicating that the abscess is enlarging upward and backward, i. e. dull¬ 
ness, flatness, and absence of brcntbiiig over the lower part of the right chest 
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behind. In my hands this has given better results than the abdominal route. 
The technic is as follows: 

The patient is placed upon the table lying upon his left side (Fig. 1). 
Intratracheal anesthesia is desirable, thou^ not essential. The nintii or tenft 
rib is exposed by a cut over it and parallel with it (Fig. 2), and a portion, 
8 in., resected. I have not found it necessary to resect more than 1 rib. 
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thon^ some anrgeons advise reaeotion of 2 or 8. The pleura is then opened 
1^ a cut 2 to 2 ^ in. long. ' If intratracheal anesthesia is us^, ooUapae ^ the 



Ro. a. —iMcuioii or Mnsoua Ovaii Rn. 


lung need not be feared. In the cases I have done with ordinaTy iinM f T.ofl iB 
the diaphragm has bulged firmly up against the parietal pleura and no appre- 
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eiable aspiration of air has occurred. The pleura is next closed off by a run¬ 
ning suture of catgut uniting its costal and diaphragmatic layers (see Fig. 0). 
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The evacuation of the absceM is now accomplished in the same manner as 
in the abdominal route just described, except that the drainage opening passes 
through the diaphragm (Figs. 7, 8). 

As previously stated, if the abscess has already nipturiHl into tiie pleura, 
this sac must bo drained. The site of the perforation in the diaphragm must 
be found, enlarged and drained, also. 



Fio. 5 .—Elbvator Bsnratr trr Rib and BuNB-cornNa Foacam Apkjbd. 

3. Operation by Boute Through the Abdominal Wall and Pleura. In this 

operation the approach is through an abdominal incision in front and the 
effort is made to approach the abscess through the diaphragm without optming 
the pleura. This layer, when reached, is pushed away from the diaphragm by 
blunt dissection with the finger or with a sponge on a holder. 

In these cases a vertical cut is made opening the peritoneal cavity just 
below the ribs. The cut is extended upward and portions of the several ribs 
are muised. A cut is now made through the diaphragm, the pleura pushed 
upward, and the abscess opened and drained as already described. If tho 
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6.—Rib Rmbctid. Suturo of pleura to disphngm. 

pleura cannot bo pushed upward it is incised, and botli layers arc sutured to 
the edges of the wound in tho diaphragm. Tho surrounding parts are pro¬ 



tected by gauze packing and the abscess sought for, emptied, and drained. 
The lower part of tho wound below the ribs is closed by sutures. If the abscess 
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Fill. 8. —Aapihatinii Niizzi.k in .ViiwI'Wi ( '-avitt. A, TuIm!Z in mooiviiiil bottlo. 


is of pyoKCuic oripn, prutcvtioii of tliv plonra from contamination is important; 
in amebic abscesses, where tlie pus is often sterile, it is loss so. 



1^0. 9.—Lumb Drainaub Tdiik in Auhcbim. Sulumz in piMilioii for partial etoHure of wouiui. 
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ProgBoiit. —The mortality in these cases has been greatly reduced by 
early operation and improved technic. It slionld not be over 20 per cent 
In my experience it is higher in abscesses of pyogenic origin than in the amebic 
cases. In the former the patients are often acutely septic, the abscesses are 
often multiple, hard to reach, and harder to drain. 

Aotinomyeoiis and Tnberonlosis.—The methods of operating in the rare 
cases of actinomycosis and tuberculosis of tlie liver do not differ from those 
(Icscrilxid for pyogenic and amebic abscesses, except that these conditions are 
less often amenable to surgical treatment and tliat in actinomycosis the internal 
use of large doses of iodid of potassium may be curative. 

Qnmma.—(luinma of the liver is important from a diagnostic point of view. 
It does not require nor is it benefited by operation. Specific treatment is 
indicated. 

2. OCKKATXOKB FOtt EciIINOCOCGUS CVST OF TJtK LlVKB (IIyDATIDs) 

The operations for echinococcus cyst of the liver are 2 in number: 

1. Evacuation. 

2. Extirpation of the sac. 

The former is the most commonly performed, although the latter is usually 
practicable. Two accidents may occur in cases of hydatids of the liver: rnp- 
tura and suppuration. In either case the patient with an enlarged liver becomes 
much more ill and may die unless speedily operated upon. The indications 
are for an immediate operation as soon as a probable diagnosis is made. 

Diagnosis.—This may be aided by the following data briefly enumerated: 

Those who live in close contact with dogs are most apt to be infected. 

Natives of Iceland, parts of Australia and Austria, and Icelanders who 
have migrated to Canada fumiA the largest number of cases. The right lobe 
of the liver is, as a rule, involved. The enlargement is slow and may interfere 
with the general health only by pressure. 

The tumor is smooth, rounded, and elastic. In some cases obscure fluctua¬ 
tion or the hydatid fremitus may be perceived upon palpation. 

1. Evacuation.—The technic of the operation—incision, evacuation, and 
drainage of the sac—so far as exposure of the cyst goes, does not differ ma¬ 
terially from that described under the discussion of abscess, except that a 
larger cut is required, large enough for the easy insertion of the hand into 
the sac. The cut is vertical over the moat prominent part of the tumor. 

Tlio same caution olitains hero as in abscess, whether the cyst is infected or not, 
nniiiel,v, aspiration should not be practiced through the abdominal wall, nor until the 
moment when the cyst is to bo emptied. The fluid, if spilled upon healthy parts, is 
capable of causing secondary infection with echinococcus. 

The cyst having been exposed over its thinnest part, i. c. that covered 
by the thinnest layer of liver tissue, and the surrounding structures having been 
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carefully protected by gauze packing, an aspirating trocar (Chap. VII, Vol. I) 
is introduced and the contents of the sac sucked out. When no more contents 
appear, the trocar may be removed and the cupping noisle introducedi This 
will remove daughter cysts and with it even portions of the outer cyst wall may 
be brought away. The opening in the sac may then lie enlarged and more 
material removed with the hand. 

If it is determined not to attempt to remove the outer cyst wall, after tlio 
contents aro removed as completely as possible with the hand or with gauze 
wipes or sponge holders, the edges of the wound in the liver are sutured with 
catgut to tlio edges of the wound in the parietal iwritoncum. Tho cyst is 
thus completely closed off from tho peritoneal <>avity and is said to bo inar- 
snpializcd. The cavity in tho liver is pucktHl with plain gauze to which a 
soft rubber drainage tube may bo added if desired. 

A portion of the wound may bo closed by suture. Tho packing in 
diminished amounts is continued as tho cavity dct'rcast's in size and balsam 
of Peru packing may bo used to stimiilato granulation. 

2. Ibtirpation of the Sac.—In this operation a nioro extensive incision is 
required both in the abdominal wall and in tho liver. In soino cases, where 
tho cyst presents high up on the dome of tho liver, it may lie luwessary to 
resect several ribs. The transpleural routo has Iietm used in some cases (s<m 
Abscess of tho Liver). 

Tho operation proceeds as before until tho cyst is emptied. Tho cut in 
the liver is increased in size to give as free an exposiiro as possible of tho cyst 
wall; retractors protc(;tcd by gauze pads may I)o used in the liv<‘r wound. 
The sac is then enucleated by blunt dissection, with tho fingers and guuz«; 
sponges on holders, aided by a pair of bluiit-|M)intcd, curved sidssors if need 
be. HIceding is usually not severe and may l)c contn>llcd by pressure. 

Thu cavity in tlic liver should bo reduced in size as far as possiblo by catgut 
sutures. 'J'bo wound in the liver surface is also dosed, leaving a suitable spaco 
for tbe insertion of a drain; this may be of folded rubber tissue, a cigarette 
drain, or a short nibber tube, according to tho needs of tho individual case. 
Tbe abdominal wound, except for the drainage opening, is closed by sutures 
and a largo dressing applied. (A number of these cases liavo bcon treated 
by complete suturo without drainage and without fatality. Tho practice does 
not appeal to me.— Editor.) 

Pn^osii.—The prognosis of these operations, even when the sac is sup* 
piirating, is quite good. If the sac suppurates and ruptures, it is much worse. 

3. Opkbations vob Cibbrosis of the Liter: Epipixipext 

Operations for cirrhosis of the liver aro rarely of benefit except in tho 
atrophic form of cirrhosis. Cases of atrophic cirrhosis may bo divided into 
3 groups: (1) Those due to the habitual use of excessive amounts of alcohol, 
very frequent; (2) those with no alcoholic history, very few in number. The 
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fonner are usually people of middle age, thou^ the disease may occur in 
the young. The latter are usually young adults. It is only in a small pro¬ 
portion of these cases that improvement oetmrs after operation. The number 
of fatalities is large, probably much larger than statistics indicate, since the 
siiMXissfni cases am reported, while niuny of the deaths arc not. 

The operation is done for the cure or iinprovemcnt of ascites by establish¬ 
ing a collateral circulation between the portal and systemic venous systems. 

'Die operation is so daniforous that the patient and his friends should know thot 
a fata] outcome is probable and that cure thouffh possible is rare. 

I have had .3 successful cases and many deaths. 

One case was a woman with no alcoholic history, aged about .30 years. She had 
been tapped a number of times and was slightly jaundiced. Sho was so much improved 
by the operation that when I saw her 3 years later I failed to recognize her ns the 
same woman. The Talma-Morison operation was done in this case. 

The other 2 eases were niiddic-nged men and were alcoholic. One was improved, 
though I soon lost sight of him. The other returned nt the end of a year much im¬ 
proved in health, with only slight ascites, to be operatinl ujmn for umbilical hernia, 
which had existed at the time of the fonner operation but had increased in size. Ho 
survived this operation and was well at the end of another year. Since then I have lost 
sight of him. The Schiassi operation was done in this case. 

There are certain contra-indications to the operation of epiplopexy, among 
them, advanced age, marked diolemia, marked general debility, arteriosclero¬ 
sis, chronic interstitial nopliritis. When these conditions exist, the patients, if 
operated upon, usually die comatose in a few days. 

'I'ho operation may be performed in one of 3 ways: 

1. Talmii-Morison operation. 

2. Schiassi’s operation. 

3. Scliiassi’s ojicrntion modified. 

It is to bo Imriic in mind that tlio veins of the abdominal wall are dilated 
and that, tliougli the operation is simple, free bleeding is to Lo expected. A 
general anostlictic is, therefore, required. 

1. The Talma-Horison Operation. —An epigastric median cut is made, 
large enough to admit the hand. Most of tho fluid is aspirated, and the upper 
surface of tlio liver and diaphragm scrubbed w'ith gauze or a soft nail brush. 
The parietal peritoneum of tho anterior abdominal wall is scrubbed with 
gauze; the omentum united to the anterior abdominal wall on either side of 
the wound, with nunicrons fine catgut sutures; and tho wound closed without 
drainage. 

2. Sohiassi’s Operation. —This operation I have performed only in a modi¬ 
fied form. As used by the ^fayos, it is performed in the following manner: 

A vertical incision is made dose to tho margin of the ribs downward 
through the rectus muscle in line with tho epigastric and internal mammary 
vessels. Tho peritoneum is n)X!ned, the omentum found and pulled out. Some 
4 in. below, another ineiaion is mndc thmiigh the rectus but not through the 
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posterior layer of its sheath. The muscle is uiulcrmined upward to the first 
incision, the omentum is pulled down and spread out in the gap, where-it is 
fixed by sutures, thus lying in contact with the epigastric vessels. Both super¬ 
ficial wounds are closed without drainage. The operation may bo repeated 
upon the other side. 

If fluid rc-accumiilates, it may Ik? lot out by suprapubic tapping. 

3. Modified Schiaisi Operation.- A moditicatioii of this operation, siinplo 
but probably less cllicacious, is as follows ^ 1 used it in one of my succcssftil 
cases): 

A median epigastric incision is niadi* 2 or d in. long. On either sidb of 
the wound the sulK-utancotis (issues arc uudcruiiiu'd for a distance of 2 in. 
The iwritonenin is incisc«i, tin* ouiciituiu |)ull(>d out, tucki'd into the under- 
mined gap, and fixed with sutures. ’I'lu! peritoneum is suturtHl snugly around 
the omentum without coustrictiiig it. as is also tin* a]H)ueurosis. Tlio skin 
wouiul is sutured. Tbe patient upon wlioui 1 p('rformcd this o|Hwation was 
alive and in fair health 2 years la(«'r. .\o hernia develo[M>il at the site of tho 

oficration. 

Ol'KltATIOXH KOU Ti'.MoKS ok TIIK LiVKU 

Tho main difliculty in ojicrating upon the liver itself is homorrhagn. A 
variety of i)lans and methods have Inmui used for its control; some of them 
arc here enumerated: ('rushing the portion of the liver to he incised with 
heavy forcef)s. packing with gau/.e, hot wet eompn>sHcs, tho actual catitory, 
parenehymatous injivtious of iMiiliug water, through-and-through interlmrking 
sutures, mattress sutuix's, packing aided by sutures passed around individual 
vessels, and combinations of these methods to suit the particular case. 

Wounds of the liver bleed furioiisly, and owing to tho fragile cliaractor of 
tho parenchyma, and the non-e(dlapsihle thin-walled veins, tho usual artery 
foiwits and ligatures cannot Is* applied, llowiwcr, tho hlood-prcssurc is low 
in these vessels and moderate pre.ssure or one of the devices enumerated above 
will sutlicc* to check the hemorrhage in most instances. 

The method used by the .Mayos in the <*xcising of portions of the liver is 
as follows (29): 

‘‘I’orsomdly, wc have fotiml the following ■iiiiiliinatiuii simple am] safe. If the por¬ 
tion to be excised is tliiii it is criishcil witii tlu' fons-im aiul then cut away with tho 
knife, followcil by a hut, moist coinprras, which is held on the bleeding surface. With 
catgut oil a round needle the liver margin is c|iiiltcd back and forth. As much as 
jioBsiblc of tho gap is closed by sntiir(>s, ami a i»id of gniixc of sufficient size to fill tho 
remainder is introduced and the liver firmly ci>nipre8scd upon this by catgut sutures 
which produce sufficient tension to cheek the hemorrhage- As it loosens the gauze is 
removed, from the sixth to the twelfth day.” 

Benign solid tumors of the liver arc rare and unless of largo size do not 
require operation. Simple cystic, tiimors of tbe liver are observed. Mayo 
reports 2 of large size removed by oiaTafiou and without great difficulty. 
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Adenomata of the livto are rarely obeerred. In a famooa case reported 
by Keon he romoved the entire left lobe with the cautery. Ladividual veeaelB 
were aurrounded by catgnt auturea. , 

A tumor aituat^ near the free border of the liver may aometimea be re* 
moved by a wedge-shaped resection of Uie liver (Jacob Frank), the gap being 
closed by sutures or by a combination of sutures and packing. 


OPERATIONS UPON THE BIUABT PASSAQEB 

OEOliBOTBZOBTOinr 

(/bolccystostomy ia the moat frwjucnt operation on the bile paasagea. 

Indioatioai. —Clholecyatnatimiy ia indicated for gall-atonos in the gall-blad¬ 
der or cyatic duet; drainage of the gall-bladder in caaea of diolcc^yatitia; drain¬ 
age of the bile in caaea of cholangitis where the cystic duet ia patent 

Instruments. —The instrunicnts required in operations upon the bile pas- 
aagea are: the ordinary knives; aoiasors; thumb forceps, plain and toothed; 
artery forceps, ordinary and long, curved on Uie flat; retractors, sharp and 
abdominal, short and deep; needles and needle holders. In addition to theso 
there are required 1 or 2 small sized lithotomy forceps such as are used in 
removing ston^ from the urinary bladder; the Bobson scoop and the Finney 
scoop with malleable shank. I have found the weighted silk urethral bougies 
of several sizes sometimes useful in probing the ducts. They possess the ad¬ 
vantage of not being likely to penetrate the wall of a duct and do damage. 

The following list is that given by Wm. J. Mayo in Keen’s “Surgery” (29): 

1. Scalpel with “firm grip” handle. 

2. Probe-pointed scissors curved on the fiat 

3. Finney’s gall-stone scoop with malleable shank. 

4. Hobson’s gall-stone scoop. 

5. Modified Blake gall-stone forceps. 

6. Probe-poiiite<l grooved director, malleable shank. 

7. Ochsner’s aspirating trocar. 

8. Kocher director with eye in end. 

9. EeUy gauze packer. 

10. Malleable long probe. 

11. Kelly needle holder. 

12. Bibrell-Ferguson needle. 

18. Murphy needle holder. 

.14. Medium Simpson retractor. 

15. Beaver’s long retractor. 

16. Beaver’s short retractor. . 

17. Peon’s forceps. 

18. Camalt curved forceps. 
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This list of instruments of standard pattmms suffioes for most operations on 
the biliary passages. It may be modified to suit the taste and habit of the in¬ 
dividual surgeon. In addition to the instrumental an aspirating device for 
emptying the gall-bladder and for other purposes' is useful fsee VoL 1. 
Chap. VII). ’ 

The operating table should have a central elevating shelf or a kidney air 
cushion or a largo sand bag may bo used in default of this. The first is best, 
since the position can be chaiifj^ at will without disarranging the table. In 



stout persons especially the use of this elevator gives easier access to the gall¬ 
bladder and ducts. Tho table described in Vol. I, Chaps. I and II, is excellent 

Technic.—When the gall-bladder is palpable, a vertical cut may bo made 
over tho tumor. The ordinary cut used by most surgeons is vertical through 
the outer third of the right rectus, beginning about an inch below the ribs. It 
is made 3 or 4 in. long and must bo long enough to admit the entire hand 
with ease for palpation of tlie ducts, duodenum, pancreas, etc. 

If the rectus fibers are separated carefully, the nerves crossing the line 
of incision may often bo drawn upward or downward and spared. If, upon 
exploration, more room is required, tho incision may he extended upward and 
inward, parallel to the free border of the ribs (Robson), or, in addition, down¬ 
ward and outward (Bevan). Kucher’s incision runs parallel to the free 
border of the ribs; it possesses the disadvantage that if those wounds are 
drained anteriorly, as they always are in America, a hernia is not unlikely to 
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^ur. If very ca.^fi.1 suturing wore done, with posterior drainage (Morison^ 
this criticism might not apply. umuiago i,Juoii8on;, 

In my experience the vertical cut has sufficed for nearly all cases (Figure 



Fio. 12 .—Gall-buddsb Iboiatio bt Oavbb Pacxhio. 

10) For exploration of and operations upon the deep dneta, where diffi¬ 
culties arise, the Robson modification of the Revan incision, namely an exict 
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sion of the vertical cut upward and inward toward and nearly to tlio median 
line and tip of the xiphoid cartilage, sceins to enjoy the greatest popularity 
among American surgeons of the Iargi>st exjx‘rienei\ This out renders, more 
easy the di8](X>ation of the right IoIm^ of the liver downward through tho wound 
and then upward for easier work on the duets, to U* deserilxHl later. Tho 
very large cuts used by wane fondgn snrg(>ons aiv not ne«‘essnry and have not 
become popular in .America. 

After tho peritoneum is opened, tlu> gall-hladder is sought for. Tf tho case 



Fia. 13. —Gau^-blaodbr IIbi.d bt Twr> Pairs of Tishuk Korcrpb and Aspiratinu Trocar Intro- 

OCCEU INTO Pl'NIlUH. 


is one of intense infection of the gall-bladder and yet not of a character to 
indicate its removal and if many adhesions arc present, it may in rare cases 
be wiser to separate only so many adhesions as will pennit drainage of that 
viscus. In most cases the adhesions should be sciparated with tho fingers nr 
a sponge holder, or, if old and den.se, with blnnt-pointed dissecting scissors, 
ble^ing areas being ligated, pressed upon firmly with gauze on a sponge 
holder or controlled by packing. 

The gall-bladder is inspected and palpated, next tho cystic duct The 
whole hand is then introduced into the Ixilly and with the forefinger and thumb 
(I use the left hand) the eominon duet, the head of the jmiienias, tho hepatic 
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duct, and duodenum ere palpated gently and carefully. Thua the presence of 
stones in the qrstic duct or the common duct may often be detected. The pres¬ 
ence of pancreatitis, as evidenced by enlargement and induration of the pan¬ 
creas, may also be felt It is not always possible to feel stones in the common 
duct nor to tell their number in this way, but with practice much valuable 



Tia. M.—Scoop m OAUrBUODm SuncBim for Stohrr. 


information may be obtained. If there is any doubt about the diagnosis, other 
organs, the spleen, the kidneys, the stomach, etc., may bo examined by toudi. 

The operation of draining the gall-bladder having been decided upon, the 
intestines and stomach are pushed out of the way with tailed pads and held by 
deep retractoie (Fig. 12). Packing is also liberally introduced into the right 
kidney pouch to prevent soiling. The dome of the gall-bladder is then seized 
with 2 pairs of Kocher artery clamps or 2 pairs of tissue forceps (Fig. 13). 
The aspirating trocar is plunged into the gall-bladder between the forceps 
and its fluid (x>ntents removed as far as possible (Fig. 13). The gall-bladder 
is then opened with a knife, the incision bdmg large enough to admit the scoop 
easily (Fig. 14). 

Stones are sought for and removed with scoop and forceps. When deeply 
placed in the cystic duct they may be difficult to extract Blake’s forceps is 
useful in such cases. If impacted, thc^ may often be dislodged wilb the finger 
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and thumb of the left hand introduced into the abdomen. The moping nonle 
of the aapinitor is often very dfeetiTe in remoTiar small stones (Chap. VII, 
Yol. I). If all these measures fail choledocliotomy must bo porfomied (to 
be described later). After all stones are removed, tlio interior of the gall¬ 
bladder may be wiped clean with narrow ganzo packing introduced with a 
long thumb forceps or a largo prolie. 

A purse-string suture of fine chromic gut on a curx'od needle is inserted 
through all coats of the gall-bladder around the margin of the opening in its 



Fia. 15. —PoRSB-sTRiNu SoTURK Tbhuuuh All thk C<iat* or TBR GALb-BUDDsa Sdrrodnoino a 
Draimaok Tubs Prutbcted bt Rubbbr Tibbob and Oadib. 

fundus (Pig. 15). A drain mmposed of a nibber tube % to in. in diameter 
wrapped in u few layers of plain or iodoform gaiizp, and this in turn wrapped 
in heavy rubber tissue, is introduced into the gall-bladder and the purse-string 
suture tied firmly aroiind it (Fig. IS). A second purse-string suture of the 
same material is then passed outside the first; this suture docs not include the 
mucous membrane. 

While an assistaiit pushes the tube toward the cavity of the gall-bladder, 
the second suture is ti^ thus invaginating the gall-bladder around the tube 
(Fig. 7). A single plain gut stitdi may be used to anchor the tube to the 
fundus of the gall-bladder, though I sometimes omit it Instead of a rubber 
tube wrapped in gauze and rubber tissue, a red rubber tube may bo used alone 
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and ag well. It sliould have a sleeve % in. long of larger tubing. A stitch of 
plain gut niieliorg the sleeve to the fundus of the gall-bladder. 

With this trvhiiie it is not iiccessiiry to use an additional drain for the 
tihihmiiiml wound uiiI(>sh extensive soiling with higlily infectious material has 
isfiirred. if Iho giill-hladder is n'iisonglily healthy, it is not uccessary to 



Fio. Ifl.—B ecomd Pohse-btbmjo SDTcaa Passed and Readt to Tib. 


attach it to the abdominal wall. If, however, the contents of the gall-bladder 
are foul and appear to be vi*ry iufcetioiis and if the whole process is acute, it 
is better not to invert the fundus around the tuls! hut to anchor the tul)e to 
the aponeurosis of the alHloiiiinal wall at the iipimr angle of the wound, since, 
if the drainage is nmioved early, afhw 7 or 8 days, a new infeiftion may ocemr 
and a re-aceumulatiou of pus and bile in the gall-bladder take place, with severe 
pain and constitntional symptoms, fever, jaundice, etc. If the tube is thus 
anchored, the pus will readily find its way to the skin surface, avoiding an¬ 
other abdominal incision. 

It is highly important to lead the drainage tube from the upper angle of 
the wound; the formation of a biliary fistula is less likely to ooour (Fig. 18). 

Tho Mayos recommend in acute cases further drainage by moans of a large 
split rubber tube enclosing the gall-bladder, the split toward the liver. This 
pn'vents adhesions to the gut. prevents the spread of infections material, and 




Fia. 18.—ScTCBEs m Abdouiwal Waix Pambd Readt fob Ttimo. 
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lends such material to the surface. I am in the habit of using a cigarette drain 
of gauze and rubber tissue just below the gall-bladder drain for a few days 
when I fear infection. 

Partial Choleoysteotomy.—In certain cases areas of necrosis or gangrene 
may bo found in or near the fundus of tiie gall-bladder. These may be cut 
away witli scissors and the remainder of the gall-bladder used for drainage. 

In other cases the gall-bladder 
may be so buried in adhesions that 
it is safer to remove the mucous 
membrane with scissors and cu¬ 
re! rather than remove the entire 
gall-bladder. After drainage is 
established, the tube is brought out 
of the upper angle of the wound 
and the remainder closed by su¬ 
tures in layers in the usual man¬ 
ner. 

Drainage.—The time a tube 
slinidd he left in the gall-bladder 
for drainage is from a week to 10 
days in the average case. The 
Mayos consider that prolonged 
drainage favors re-infection. It 
certainly delays healing. Usually 
at the end of a week drainage has 
accomplished its purpose. 

BMults.—The results of chole- 

Fio. 19.—SoTuaiH Tied. (N.B. The dnfause tube oystostoiny are good; the mortality 
■hould hove boon drawn emerging from the upper _ 

angle of the wound.) in uncomplicated cases varies in 

the statistics of different operators. 
It has been greatly diminished in recent yeara by improved methods and should 
bo less than 2 per cent The Mayos estimate it at 1 % per cent. 

Variations in Teohnio.—The above described technic answers for ordinary 
cases, but it may be necessary to vary it. I canont do better than quote these 
variations as described in an article by Wm. J. and Chas. H. Mayo in Keen’s 
“Surgery” (29). 

“Ftni. If the gall-bladder bo very short and shrunken, and it is desirable to save 
it, a tube is introduced into its cavity and the gall-bladder stitched to and around it 
without inverting the edges. Several of these sutures should grasp both the gall-, 
bladder and tbe gauze and rubber tissue, holding it firmly in position. Four strips 
of selvaged 2-ineh gauze are now sutured, each with a fine catgut suture, to the gall¬ 
bladder, just below ito cut margin. The suture grasps the bit of gauze 1 inch from its 
end and the gall-bladder, and is tied between the gauze and the gall bladder. On, the 
liver side it is tied closely into the margin of the notch. The deep end of the gauze 
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u now tucked down eo that it surrounds the openini; in the gall-bladder like a shirtingt 
while the outer end comes up out of the wound about the tube at tho upper angle. The 
r emain der of the abdominal incision is rioscd in the usual manner. 

"Second. It will sometimes bo found that the gall-bladder has very rigid, walls, 
infiltrated by recent infection, and so adherent ns to become partially extrupcritune.il. 
In this case a tube is introduced into the gall-bladder and around it is packed iodoform 
gause, so that there will lie no dead space. 

"Third. A gall-bladder may Ho far to the outside, underneath tho right lobe of 
tho liver; tho drain should then be brought out of the loin through a couiiUw-incisiun, 
after the plan of kforison. 

“Morison has sliown that there is a coiisidorable-sised pouch in front of tho right 
kidney which in some subjects will cuntiiiii a pint of fluid U'foro it will overflow into 
the abdominal cavity. Brewer has shown that the eaimcity of Murisoii’s isnieh varies, 
and is largely dct(‘rmineil by the height of the |H>ritoni>id attaehment of tho iloocccnl 
intestinal coil to the ileum. 

"Fourth, In subacute inflations, the thin-walh*d gall-bladder is greatly distfmded 
with bile, foul-smelling from colon infeetiun. There is a griMit Umdeney for reciirreiieo 
of the symptoms at a later date; after much sulfering, the fistula will reo|H‘n and evac¬ 
uate the contents of the distendeil and olistrueti'd gall-bladder. For this reiuion tho 
gall-bladder should be sutured to the exterior u|Mineun>sis of the rectus inusido instead 
of to the peritoneum. This i'ornis a fistula which is nnieh slower to heal, and in cose 
of relapse the discharge readily works its way to the surface.” 


OHOLEOTBTEOTOirr 

Some years ago tho removal of tho gull-hlmldor was reeointnondod by a 
largo numlier of Anicrieuii and other surgeons almost as u rontiiio measnro in 
cases of chniceystitis, whether ussiKiiatcd with gull-stonca or not A fuw yours 
later a chuiigo of opinion ixieurred in favor of saving tho gall-hinddor whenever 
possible. At present, removal of the gall-hluddcr seems to he gaining in isipu* 
larity and is practiced by many surgeons with increasing freipiency. 

I]idicatioiu.-- Thc indications for chohs'ystectomy are permanent cloonre 
of the cystic duct and a funetionlcss gall-hhidder; stone impacted in tho cystic 
duct; chronic inflammation of the giill-hhiddcr, the so-called “struwlicrry gall¬ 
bladder”; dense hard inflammatory thickening of the gall-bladder; atrophied 
gall-bladder; cancer of gall-bladder when opruhlc; total gangrene of tho gall¬ 
bladder. 

Teehnio. —Tho incision is made in one of the ways deacribed under 
“cholccystostoiny.” The gall-bladder may lie removed in one of 2 ways. Tho 
dissection may be made from tho fundus toward tho cystic duct or from tho 
duct toward the fundus. The latter is tho better method in most cases. It is 
easier and, since the cystic artery is clamped at the start, there is less bleeding. 

In removing tho gall-bladder and in operations upon the deep ducts it is 
advantageous to depress the liver and by traction on the gall-bladder and 
liver border to drag the liver partly out of the wound and then turn it upward 
on tho abdominal wall (method of Robson). By this procedure the gall-bladder 
and ducts are rendered much more accessible, and procedures otherwise most 
Uc 
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difficult may be carried out with comparative ease. To remove the gall-bladder, 
begizming at the duct, the peritoneum covering the duct at or near the point 
of obstruction is incised in a circular manner and stripped back a short dis¬ 
tance. The cystio artery is then sought for and clamped. A second clamp 
is placed upon the duct at the same level, or more commonly both are clamped 
together. A third clamp is placed distally upon both duct and artery. Be¬ 
tween the clamps, duct and artery are divided with scissors. The peritoneum 
covering the gall-bladder is incised in such a manner as to create 2 lateral 
daps of peritoneum large enough to cover in the raw surface of the liver after 
the gall-bladder has been removed. These flaps are stripped back by blunt 
dissection. With the Anger tip, beginning at the divided cystic duct, the gall¬ 
bladder is gently teased away from the liver, working toward the fundus, 
until it is removed. Blooding may be controlled by hot wet packing or, in 
some cases, by suture. The lateral flaps of peritoneum aro now sutured to¬ 
gether with catgut, covering the raw surfaces of the liver. 

The cystic duct and artery are now ligated, using heavy catgut for the 
former, and the clamps are removed. A cigarette drain, or better a split 
rubber drainage tube containing gauze, is introduced and sutured by a catgut 
stitch to the stump of the cystic dzict. After proper toilet, the pads arc re¬ 
moved, the viscera carefully adjusted in the propor relations, the drain led 
out of the wound, usually at its upper angle, and the remainder of the wound 
closed by sutures. 

If the cystic duct is very fragile, as sometimes happens, the clamp on its 
stump may bo left in place surrounded by loosely wound gauze packing. This 
furnishes good drainage and docs away with the danger of the ligature cut¬ 
ting through or slipping, with consequent leakage. Tliis clamp may be left in 
place 2 or .3 days. In removing it, it should be ^ntly unlocked and left in 
place for a few hours, so that the tissues in its bite may separate themselves 
from the jaws without danger of tearing open the month of tlie duct. A small 
tube may take the place of the clamp for a few days longer, protected by a 
split nibhcr tube. 

In some cases, where the surgeon suspects there may be obstructive inflam¬ 
mation in the common duct, though no stone is found, it may bo wise to tie 
the cystic duct with chromic gnt or silk, leaving the ends long. Then, if 
dnniTn iii g of bile occurs in the common and hepatic ducts, the ligature may bo 
pulled away at any time, permitting the pent-up bile to escape. 

In eases of cancer of the gall-bladder, a wedge-shaped section of liver 
tissue should be removed with the gall-bladder and the bleeding should be 
cheeked by sutures or packing or both. 

Eeiults.—The mortality after cholecystectomy is slightly greater than after 
cholecystostomy, probably from 2 to 3 per cent. The operation is a somewhat 
more extensive procedure and is done, as a rule, for the more serious lesions. 

One of the most serious possibilities following the removal of the gall¬ 
bladder is the formation of scar tissue in the vicinity of the common duct. 
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compreflaing and occluding it with production of chrutiio jaundice. I suc¬ 
ceeded in relieving 2 of these eases by dissecting away the scar tissue. The 
operations wero tedious and difficult. 

oaouBDOoHOTomr 

Indications.—Incision of the euninion «lnet is iiidientiHl for the removal of 
stones in the coinnion and lM>patic ducts and for drainage of infiH'.tcd bile ill 
cases of cholangitis when the cystic duct is wholly or partially ixrludcd. 

To be suooesifnl free drainage of the bile from the duet to the lurfaoa is the 
most important factor. 

Tho prognosis is better if the njicration is done during a remission of tho 
jaundice, such as occurs in cases of ball-valve stone, or after tho jaundice has 
become chronic, rather than during a ])crio<l of ncutu and absoluto olMtniction. 
We are here sumctinics ‘‘between the devil and the deep sen,” since cases of 
chronic jaundice often bleed in an uncontrollahlc inauncr. 

Technic. —BKMOVAL of the stone. —When a stono or stones are felt in 
tho common duct, the surgeon, with his left forctingcr and thumb grasping 
tJio duct, attempts to work the stone into that ]M>rtion of tho mmnion duct 
which is aitccssihlo alstve the duodenum. When this is done, tho shmc, firmly 
held between fingiT and thumb, is cut down upon by a small longitudinal in¬ 
cision through the wall of the duct. Tho cut should lie barely largo enough to 
permit extrusion of the stono. When extruded, tho stone should lie carefully 
removed with forceps. Surrounding structures should have lieen carefully 
walled olT and a suction u]>pnratus should be in readiness to rcinovo tho bile, 
If other stones arc felt, they ai-c removed in the same way or with a scoop or 
Blake’s stone forceps, in case tho duct is sufficiently dilated.. 

In all cases the cmiinioii and hepatic, ducts should lie carefully explored 
with the scoop for other stones, and the ])at(‘iitcy of tho papilla should bo 
tested with a flexible prolxs passed down the duct and thmnjdi the papilla. A 
scoop should l)c passcnl down the common duct and all stonea or fragments of 
stones gently and most carefully removed. In many cases tho ducts are dilated 
to a size admitting the finger, which should then Iio used as an exploring instru¬ 
ment and ns a piston to diskslge and coax other stones within reach; this is 
particularly true of itonei in the hepatic duct. When tho finger feels a stone 
in the common duct and it cannot lie dislodged with a scoop, tho following 
measure may be tried: The left forefinger and thumb grasp tho duct below 
the stone and strive to push it forward; the right forefinger acts as a dilating 
guide and a stono may often be dislodged in this way. 

DBAINAGE.—In these cases, as stated, free drainage of the dnets from the 
liver to the surface is very desirable. The Mayos’ description of their method 
is excellent and is hero quoted (30). 

“Drainage of the coniiiioii duct is best accomplished by passing an Ktiglish catheter 
with the end cut off and a lateral eye about one inch below the cut end for side drain- 
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age. The catheter ahould be paaaed into the main hepatic duct in such a manner that 
it shall project up into the right hepatic duct, which ia continuous with the main 
hepatic and common ducts. The eye should be turned toward and placed in front 
of the left hepatic duct. The catheter is then sutured to the upper angle in the inci¬ 
sion in the common duct with a fine catgut suture; the holding catgut suture should 
be placed in the catheter with the ends left long before introducing the catheter into 
the hepatic duct By threading each end of the suture into a needle after the Catheter 
is in position it is readily hold in place within the duct by passing the threaded needles 
from within out on each side and tying. The catgut will be absorbed before it is 
nci«esary to remove the catheter. The duct is closed about the catheter and the neigh¬ 
boring peritoneum is drawn over the suture line. The size of the catheter used should 
be in proportion to the size of the duct. A large split-rubber drain is placed about the 
catheter. The right side of this drain is left 1 inch longer so that the longer end will 
project down into the Morison pouch in front of the right kidney. 

“In patients very sick from cholangitis, a free dischaige of bile to the surface 
is essential. In such cases the common duct should be opened without regard to 
whether or not it contains stones. The most common cause of death following the 
operations upon the gall-bladder and bile tract is failure to secure free drainage of 
bile to the surface.” 


In tlio avorago case of coiumou duct drainage the catheter is left in place 
after the other drains have been removed, i. o. about 10 days. 

BKMOVAL 01' STONE BY THE TBAN80U0DENAL BOUTB. —Stono im¬ 
pacted in the duodenal portion of the common duct, in the ampulla, which 
cannot bo removed in any other way may be removed through the transduo- 
denal route. The operation was devised by the lute l)(x:tor Charles McBumey 
and is known as the operation of “Duodcnocholedtxjhotomy.” It was used by 
Doctor AIcBuruey in many cases most successfully. 

It may be thus performed: After tho usual incision and exploration, it 
having been dctermiiicd to use this method, tho surrounding structures are 
carefully walled off with pads or rolls of gauze, leaving only tho upper 4 in. 
of the duodenum nud tho pylorus exposed. Tho surgeon seizes the stone be¬ 
tween tho thumb and tho forefinger of the loft hand, tho forefinger having been 
inserted behind tho duodenum through tho foramen of Winslow. Tho stono 
is tlion lifted forward against the anterior wall of the duodenum, and the 
bowel is incised vertically to tho extent of about an inch or more over it The 
contents of the duodenum aro carefully wiped away. The stono can usually be 
seen through the tense mucous membrane of tho wall of tho bowel just above 
the papilla. The edges of tho incision in tho gut arc gently held apart by an 
assistant, with forceps, and tho stone cut down upon through the mucous 
membrane of tho posterior wall and removed with forceps. Dr. McBumey, 
whom I assisted many times at this operation, usually sought the papilla and 
dilated or cut it and removed the stono by that route with forceps. If the 
stone was too large, he incised the papilla in an upward direction sufficiently 
to remove the stone. 

The stones'having been removed, other stones are sou^t for above with 
the scoop. The incision in the duct, if such has been made, requires no suture. 
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The inoision in the anterior wall of the duodenum is closed with 2 rows of 
fine catgut sutures, or linen or silk thread may be used for the outer layer, and 
the abdomen is closed without drainage. If the coiumon duct has already been 
opened and drained, tlio drainage tul)c may bo left in place, or if thoro is 
reason to believe that small stones or debris <MX!upy the c«uuiuou duct, narrow 
gauze packing may be passed down the eomniuu duct and out through the 
papilla, thus cleaning the duct completely. 

Caneer of the papilla in its early stages has 1hh>u removed snocossfully 
througli this route. These cancers, in the removable stage*, are small tumors of 
stony barduess; they arc often mistaken for an impact***! sUmc until incised. 


OHOLEOTSTENTBROBTOBIT 

Union between the gall-bladtler ami the intestine is one of the rarer opera¬ 
tions upon the bile trn«*t and is ua<*d t*> divert the bile fnnn the ctnnmon duct 
into tho intestine wh**n the former is obatru**t*Hl in a way whi**h eunn*>t bo 
overcome. The *»iHjratii)n may bo c\irativc, or *)nly palliative, as in some eases 
of cancer of the papilla. In tlms** last the m*»rtnlity is very high. This oimra- 
tion is also indieat*Ml in eases *»f |K!rnianent biliary fistula *tf tho gall-bladder, 
when moat or all *if^thc bile i*seapcs through the skin opi*ning. 

If p*»8iblc, the g.>ll-bla*l*ler aliimld Iw join***! to the *]u*Nlenum, though jo- 
> jnnuin or cvtiii (aihm or st*>much may lie usu*l if union t*» tho dii*)denum is 
impractici^lc. 

The union may Im iinnle by suture, oxa**tly ns in gastro-entenwtomy, or 
by means of a small Murphy button, 'rim fornn'r method, timugli more 
troublesoni**, has the preference, since it is safer ainl occupies only a little 
mure time. 

Union by Sntnre. —Free the gall-bladder and duodenum fr*im udhcai*»ns, if 
such there be, so that they can be brought together, and isiilato tlioin by suit¬ 
able pads or packing. The incisions in gall-bladder and intestine should bo 
about 3/4 in. to 1 in. in length. Tho gall-bladder should first bo aspirated 
of its contents and, after opening, 8ean*h should be made for stones with a 
scoop. 

For uniting the orifices clamps are not necessary. The orificM are united 
by a double row of fine sutures precisely as in gastro-entorostomy. The iiiaer 
row may be of oatgat, the outer of Pagensteoher linen thread. 

Union by Button. —If a button is use*!, the suture lino should bo re¬ 
inforced with a few interrupted linen mattress sutures placed close to the 
bite of the button. A piece of omentum may bo attadied around the suture 
line and the abdominal wound closed unless much soiling has occurred, when, 
as a precaution, a cigarette drain may be left in tho abdomen. Tho use of 
the Murphv button saves a little time, but it is open to the objection that tho 
button may rmnain in the gall-bladder indefinitely and cause irritation or 
favor stone formation. 
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TTnioii with the Jejnnnill _union cannot be made with the duodenum on ac¬ 

count of adhesiona and the jejunum be aelected for anastomosis, it is desirable, after 
intestine and paJI-bladder are united, to do a lateral anastomosis between the limbs of 
tho mil of jejunum (Mikulicz). 

Union with the Colon. —Theoretically, to unite the gall-bladder to the 
colon would seem to court disaster; as a matter of experience, however, the 
iniincdiate results of this operation are gcaid. The operation is easily per- 
foiTued, since the hepatic flexure of the colon and gall-bladder arc normally in 
contact Tho union may bo made by suture or button as already described. 
This method is never used when union with the duodenum is practicable, since 
infection follows after a time. 


AFTEB-OABE OF OAUrSTONE CASES 

Tn addition to tho ordinary measures used after all abdominal operations, 
certain special features obtain in gall-stone cases that rctpiirc! mention. 

Bleeding. —As is well known to all surgeons, in cases of long-standing deep 
jaiindiitc, more especially in victims of malignant dia<.>aso—but yet not oon- 
flned to this class—^l)lccding of a serious or even a fatal character may follow 
tho operation cither immediately or after several days. Such bleeding is 
believed to bo duo partly to changes in the blood-vcas<'l8 and partly to delayed 
coagulation of tho blood. Wo can do nothing f«)r the former; for the latter 
several measures may be used, though we must confess that they are of rather 
doubtful value. 

When obligifd to openato on a patient with chronic jaundice wo may seek 
to hasten the coagulation time of the blood by tho internal administration of 
calcium lactate, gr. xv, t. i. d., by intravenous iiijwtioii of horse serum, or 
by blood transfusion. T am not aware that any mattirial iMuicfit has ever b<!en 
derived from these pnafcdures, and yet I have used them in many cases, and 
tho deaths have l)ecn few after 20 years and more of this work, and tho re¬ 
coveries many. 

I have, however, never saved a case when bleeding has occurred several 
days after operation. Those cases have all bled to death, after hours or days, 
in spite of every effort, local and general. 

After the coagulation time has been measurably shortened by one or other 
of these measurtw, we may operate with perhaps a diminished risk. If blood 
transfusion has been successfully performed, it is Injtter to operate at once 
rather than to delay even 24 hours. 

Administration of Water. —Following gall-stone operations the Murphy 
drip is often useful. 1 f tho rectum is intolerant, tho water may be introduced 
through the gall-bladder or common duct drain, after waiting 48 hours for 
adhesions to form, thus avoiding the danger of leakage. Water also may be 
introduced by other kno\vn methods. 
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Care of Stomach.— After Rull-Mtune oiH'rations careful wat«h ahuulil las kept »>f 
the stoinaeh, and giiatric lavafto ahould bo practiced at any aign of an accumulation of 
stomach contents.- 

Somoval of Tubes and Satores.- \ tulM? in the pili-hhnhler ahoiild las 
removed at the end of n week. A tiilx^ in tlie coininon duct at the end of 10 
days; cigarette drains can nsnally In* renioveil in -18 hours or .‘I days, stitches 
in G or 7 days, snperticial stitclies in .^ days. 

Favorable cases may Ik* np in M or l.'i days. 

Biliary Fistula. —Persistent biliary tistnia may la* due to a stone left in 
the gall-bladder or in the ctuiinmn duct; siicli stones should he rtunoved. 
Chronic pancreatitis may keep a iistula open by press\in‘. In sin*h a case pro¬ 
longed drainage of the gall-hladdcr is the lu'st means of cure, .\nchoring the 
gall-bladder at the lower angle of the wound may al.so causti a fistula to ]H*rsist. 


BEMOVAL OF CAKOEB OF THE COMMOK DUOT 

1 have had no personal ex])erience in n'lsioving cancers of the eommon duct. 
In regard to these* o|)eration8 the Mayos write as Adlows (2!l): 


“The typical carciniiinatuiis liiiiior of tlic coiiiinon duct is ii liiinl, grnyish-whili*, 
well-delinid growth, whii'h during tin* o|K'riddc stage will seldom he found larger than 
the tcrniinal joint of the forefinger. It is of such stony consistency that it is some¬ 
times mistaken on exploration for a stoin*. until incision di'tcrmincs its true characti*r. 
In two-thirds of the cases the m<opiasm will he found in the terminal |Kirtioii of the 
connnon duct, and if srs-n sufliciciitly early, may he rcnioveil by the transduodeiial 
method, after the plan dcscrils'il for the removal of stone. Several interrupUsI catgut 
sutures, so ]da<vd as not to permit of interference with drainage, should he introdiKssi 
to closi- the defect. Smsrssfiil operations of this kind have lieen re|Mirteil by llalstisl, 
Kdtv, Kohson, and Mayo. 

“rarcinoma higher up in the (saiimim duet slaadil las directly cxeiKt>d, if imssihlc. 
The duet should be anaKl4imosi*<l by end-to-end catgut sutures, leaving a defect in the 
suturing on tbc anterior-inferior margin to permit of drainage. \ small niimb<>r of 
succc!)seK have l)oen re]M>rtcil by .Moynihan and others, Thrix* operations by the writers 
gave two re«-overies ami oiu* death. 

“If the excised s(>etiun of the common duet is too long to |K‘rmit of end-to-end 
union, tlie distal end is ligalisl ami tin* proximal portion ru-implunte<l in the duodenum 
in a situation where the int<*stine is entirely <-r>vere<l hy the p(;ritoneum. We have 
practiced two methods in carrying this out. 

“The simpler method is to make a working incision 1 inch long in the diuslenum, 
through whi<-h a pair of curved foree(is is iiitroilueed and niadi! prominent at the site 
of the propnse<I anastomosis. A small incision is hen; imnle, the forceps passisl out, 
and the cut end of the ihict caught. This is ilrawn slightly within the liimen of the 
duodenum and two catgut sutures introdiiml laterally between the duet wall anil the 
duodenum. By slight traction on the foreeiw, the wails of the durslenum and the duet 
are advanced into the intestinal lumen, 14 inch, forming a nipple, ami three* eatgnt 
and one fine linen sutures arc intnsliiecsl bi'twuen the outer eiaits of the durslenum 
and the duct, holding it firmly in position. Ibrllcd rubber tissue drainage is intro- 
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^UOE^ iitbie hu bem loiled.' doting the working incision in the duodenom 
the abdominal indsioK ia dos^ to tiie dndna. 

"The Second Method .—^Wben the duct ia greatly dilated, an elliptie piece may be 
■ remored from the side wall of the duodenum where it ia entirehr covered with peri* 
t(meam, and the dilated duct sutured to this oriilce by two rows of catgut sutures in 
t^ same manner as a gastro-jejunostomy is performed. The outer row of sutures is 
placed first, penetrating the outer walls of the duct and duodenum, behind, through- 
and'through catgut suture is carried all the way round and the outer row brought for¬ 
ward to the starting point. In one case we were able to use this particular method pf 
anastomosis between the h^atic duct and the duodenum, after removal of the entire 
supraduodenal portion of the common duct, with success. 

“Operations for strictures of the common duct are sometimes required. Two 
methods are available: 

"Pint, complete division of the duct proximal to the obstruction and re-implanta¬ 
tion of the duct end into the duodenum; second, and preferably, by cholecystenter- 
ostomy, if the gall-bladder and cystic duct are sufficiently patulous for the purpose. 

“Hoynihan reports a case in which a plastic operation was performed, removing for 
this purpose a flap from the stomach, which was left attached to its base, and used to 
fill the gap in the common duct. Btudcnrauch reports a successful operation of this 
character, and has devised a series of theoretical plastic operations for the purpose of 
repairing defects in the common duct, which are very ingenious, but have not been 
tried on a human subject.’' 
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OPEBATIONS UPON TIIK PANCREAS 
AnTMONV If. 1T.\Kltl(IAN 

AOUTE PANCREATITIS 

Indications. —Ariito luiiirrciilitiH is u Hiir;;ical tliw'iiHO. ISIocIicnl tmitinent 
is of no nvail, cxcopt in tlio intorvul proparatory to operation. Prompt din;^ 
uoaia and early operation are im]H'rative if a anecesHfiil n^snlt ia to Ihi obtuineil. 

(Jperation may lie deferred with reanltin;' M‘riouH diduy l)y dawdling over 
vexing diagnostic prohleins. A’o one dinninant ayinploni exiats which expresses 
the presence or the stage of structural change in tin; jMinereas. Acute pau* 
creatitis possesses! an csscutial tendency to simulate ntiutr various acute ab> 
dominal conditions wliich arise* in the* u|i]M*r ahdomeMi. its clinie'ul picture is 
seane'wliat similar to and etftcn niistakem for acute inte'stinal ohstruedion of 
the duodenum or je'junum. 'I'his is a e-ommoii diagnostie erretr aiiel may ext* 
easiem prex^rastinatieen, wiiilo me'eiie>al meaisure»4 are iiHexl to etvercetmo tlio 
Kuppeisititious edtstnu'tion. 

Fetrtuuatcly, the dilTcrcntinl diagnostiet jxtssiiiilitics are in tlio main con¬ 
ditions whicli may Ixt properly Huhjex*te>d to surgical treatment, llemco, in 
the endeavor to establish tlic indicatieins for eijicrative intervention in acute 
pancre'atitis, one is perplexed in fetrmulating explicit directions. Any attempt 
to base the therapy of this dise‘asc upem a ]>athulogicaI classification is futile. 
A pre-operative differentiation of tlio various types—tlio suppurative, the 
hemorriiagie;, and tlio gangrenous—is usually impracticable. Knowlexlge of 
the grade of the anatomic alteratiem should not affect the necessity and urgency 
of operation. Theoretically, mild cases of the hemorrhagic typo, manifested 
by small subserons extravasations, might recover without operation. The 
absence of absolute diagnostic criteria renders this view purely speculative. 
As a matter of fact, the various changes of structural disintegration are com¬ 
monly co-existent. The diagnosis of acute pancreatitis is usually sufficient 
and its elaboration generally poaf incimonem. 


The discoveiy of fat necrosis in the omentum and abdomen is indubitablo evidence 
of the exiatetfee of pancreatic disease. This sign is readily reougnizol and should lead 
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tp thorough examination of the gland. The lesion is easiljr identified. The Enlarged, 
swollen pancreas presents an absolute indication of its involvement. These 8 findi^, 
the o<wrrenoe of fat necrosis and the glandular enlargement, are of vital importance. 

A grave symptom, common and also diaracteristio of the disease, is marked 
collapse. The desirability of operation under these circumstances is a mooted 
question. Assuredly, operation Aould not be performed upon a moribund 
patient. But as collapse results from toxic absorption of the injured gland, 
no advantage is derived from a dilatory policy pursued with the vain hope 
that time will bring about its disappearance or even its amelioration. However, 
the judicious use of hypodermic stimulation is justifiable preceding the opera¬ 
tive attack. But to prolong its employment is waste of time. 

The extreme intestinal distention which frequently occurs in acute pan¬ 
creatitis is not a contra-indication to celiotomy. However, its presence re¬ 
quires gentle and deliberative manipulation of the intestine in order to lessen 
the liability of additional shock. 

Operative Teehnio.—The best incision is the median epigastric. This 
affords excellent exposure of tlio head and of the body of tlie organ. The 
tail is also accessible by this method, thouj^i its demonstration nt times is not 
perfect Therefore, in those cases requiring a more detailed investigation of 
the tail, a secondary working incision is permissible.. This is preferably a 
longitudinal incision through the outer third of tlie left rectus muscle. A 
left Sprengel incision would suffice but it is time-consuming. 

Following incision of tbo peritoneum, there usually occurs an escape of free fiuid, 
brownish black in color, from the abdominal cavity. Large abdominal retractors are 
then adjusted, and wido separation of the wound margins obtained. 

; > The stomach and transverse colon are now observed for the purpose of 
orientation. Palpation of the pancreas and determination of the extent and 
r severity of the lesion arc the next steps. These are best accomplished by lifting 
the transverse colon upward and outward and feeling the gland through the 
transverse mesocolon. Before attempting this, largo laparotomy pads are 
arranged in order to keep the loops of the small intestine downward within the 
inf^or abdomen. 

After determining the extent and severity of the lesion, the pancreas iKinst 
be rendered directly accessible. This is best done by division or tearing of 
the gastrooolio omentum. Provided that this method of approach is feasible^ 
it is most desirable end should always be used. However, the extravasation 
may extend so far upward, or laterally in either direction, os to make tiSs:' 
adoption of this route improper. That being the case, the gland may be 
reached by any of the following methods: By severing the duodenorenal liga¬ 
ment the second portion of the duodenum is mobilized and an approadi at¬ 
tained to the head. Section of the gastrohepatio omentum is commended when 
the effnnon paaaee upward into the leaser sac. In rare cases divisian of the 
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llgBiiienttfm pancreaticolienale is neoessaty to expose the tail. Cutting of the 
tnnsverse mesocolon is objectionable. Its section may wound the oolioa media 
artety and lead to gangrene of the transrersc colon. 

Upon exposure of the pancreas, a long, broad ligament clamp is ininrted 
into the swollen and cngoi^;ed parenchyma and the blades moderately sep¬ 
arated. This will liberate the interlobular exudate and fadlitato drainage. 
Any free clots of exudate are mop]X!d or, better, aspirated away. The intra¬ 
abdominal part of the operation is then completed by inserting a largo cigarette 
drain down to the pancreas. The drain passes between the stomach and the 
colon and projects some distance beyond the skin margin. Hollow rubber 
drainage tubes are objectionable and may lead to secondary homorrht^ from 
pressure or ulceration of an artery. A cigarette drain is preferable. Its main 
advantage is that the rubber protection prevents the fonnation of adhesions 
between the drain and the stomach and transverse colon. 

Before closure of tho abdominal wound the surgeon must inspect and 
ascertain the condition of tho gall-bladder and tho biliary passages. This is 
imperative in all pancreatic operations, (jali-stoncs (in tlio gall-bladder, com¬ 
mon duct, and papilla of Vatcr) and duodenal ulcers are quite frequently 
associated with acute pancreatitis and, in a certain proportion of cases, have a 
direct etiological relationship. 

Tho decision to operate upon a concomitant condition in tho gall-bladder 
or bile-ducts calls for sound judgment. Tho operator must estimate the de¬ 
gree of surgical trauma inflittted during tho pancreatic operation and con¬ 
sider whether tho stage of shock or collapse will allow an additional opera¬ 
tion. Again, the anesthetist must carefully wei^ tho peril of prolonged 
anesthesia. 

If tho conditions ponnit an attack upon the complication in tho biliary 
passages, a largo abdominal retractor introduced under tho rifpd margins of 
tho wound and pulled upward and outward will expose tho gall-bladder. The 
appropriate operation is then performed. Cholocystostomy, cholecystectomy, 
or cholcdochotoiny may bo required. If, on tho other hand, it is evident that 
increased exploration and manipulation an; <Mmtra-indicatcd, a rapid diagnostio 
investigation of the gall-bladder and biliary passages is legitimate, postponing 
active treatment until a secondary operation. 

Closure of tho abdominal wall is best done by the typical layer fashion, 
lesjdng a small vent for the exit of tho drainage. If haste is demanded, thron^- 
aUl^dii^gh sutures of strong silk or silkworm-gut may be used. If, in place 
pt^bemorrhage, one finds glandular necrosis, tho disint^pratod parenchyma 
i^ tqponged out, and the above-mentioned methods of drainage plus investigation 
m &e biliary passages are instituted. 

If suppuration is enoountered, the technic is identical. However, oddi- 
tioxud caution in the arrangement of laparotomy pads and gauze packing 
is necessary to prevent undue contamination of the peritoneum. If the 
purulent coUeetion is large and tends to point posteriorly, then one may have 
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recourse to a supplementary incision in the left superior costovertebral angle. 

Occasionally both lumbar regions may bo drained. 

The abdominal route is vastly superior to the lumbar. It permits ready removal 
of peritoneal exudate and blood-clots. Free exposure of the pancreas is afiForded, and 
the complicating cunditions diagnosed and treated. The postoperative course follow¬ 
ing the lumbar incision is tedious. Pancreatic fistulte and prolapse of the colon have 
boon noted os its disadvantages. 

Complications.—Severe Hccoudury ]K>st.«>i)enitive hemorrhaye is fairly fre¬ 
quent. Its onset is usiiiilly early. Its source is generally from tlic arterial 
branches of the splciiie artery iml)cddcd in the superior border of the pancreas. 
At times the bleeding is concealed, the bl(x)d passing into the duodenum through 
a perforation and being manifested by melcna or hematemesis. This dreaded 
complication may Ikj expected only in the necrotic or gangrenous typos of 
pancreatitis. Immcdiuto intervention is demanded for cfTcctivo treatment. 
The abdominal wound should bo re-opened and a largo amount of gauze pack¬ 
ing firmly applied fiver the bluodiug area. The usual symptomatic treatment 
for internal hcmorrliago is followed out. It is impossible to isolate and ligate 
the individual bleeding vessels. Early operation is the licst j^rophylaxis. 

Thrombosis of ihe splenic veins with metastatic abscesses of the spleen 
is infrefpicut. 

Suhphrenic. abscesses and empyema are soon in late neglected eases. These 
may bo attackccl in the usual manner, the fonner by the epigastric route or 
the transverse pleural incision and the latter by sinqilc thoracotomy. 

Kortidity.—It is not correct to draw definite conclusions from the many 
scattered crises of various authors found in niedieni literature. Naturallv, 
the favorable results of a largo number of operations have been published 
rather than the unfavorable. Villar, who also mentions this difiiculty, found 
(‘•7 recoveries and (i:t deaths. Kiirte, after considering Yillar’s statistics, re¬ 
ports finding, since the scattered records of 118 eases of operation for 
acuto pancreatitis, with 73 recoveries and deaths, a mortality of 38 per 
cent., but when he cut out from the list the eases that had been mentioned 
twice, ho found that he had only 103 eases with 41 recoveries and 62 deaths, 
or 60 per cent, mortality. It is at once evident that these statistics are much 
loss favorable and much nearer the truth than the first. 

Additional statistics of Quenu, M. Robson, Ebner, Dreesman, and Nobc 
allow that, out of 21, .'ll), 36, 118, and 43 eases respectively, there were 13, 36, 
10, 61, and 21 deaths, or an average mortality of 6.5.2 per cent. 

Kbrtc reports 44 cases, 30 males and 14 females, in which the diagnosis 
was fully established. Only 38 of these eases were treated surgieally; in 
6 no attack was possible. Of the 38 cases operated upon, the diseased pancreas 
was directly attacked in 34, while in 4 of the patients merely the concomitant 
diseases of the gall passages received operative treatment. All of these 4 died. 
Of the 34 operated patients in whom, either as the result of a correct diagnosis 
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arrived at during the operation or us tlie result of prior judgment, the diseased 
organ was iniincdiatcly approuelied, 18 rtH*»)vered and l(i died, a mortality of 
47 per cent. 


OHBONIC INTEB8T1TIAL PANCREATITIS 

The operative treatment of elironie interstitial pancreatitis is logical in 
purpose and sound in prinei])le. Complete anatomic restoration of the pan¬ 
creas, or at least a welcome relief from distressing symptoms, may bo at¬ 
tained. The non-operative treatment is usually iiietlieaeions, the dis(‘ase (*on- 
tinuing unrelieved until death n'sults from jaundice, cholangitis, hepatic 
suppuration, or dialndes. 

The surgical treatment may Ik* eonsi»h*r»*il uinler two headings, according 
to the regitm involved: 

A. Chronic pancreatitis of the tail and the IsKly. 

R. Chronic pancreatitis of the head. 

A. CHRONIC FANCBEATITIB OF THE TAIL AND THE BODY 

Excision of the Sclerotic Portion.— When the disease is contined to the tail 
or to the body, e.\cision of the sclerotic jiortion is tin* o|H‘ration of election. 
'I'liis o|)eration ]>resents no p«>culiar difiicnities, as the tail is ndatively mobile 
and the peritoneal attachments with the contignons viscera are few in nnndH*r 
and thin in stnictnre. During the diss<*<*tion caution must 1 m> ohserv«*d in 
isolating the splenic artery so us to avoid wounding or lacerating the artm’iul 
wall. The pancreatica* parva* branches are ligated individnally. 'I'he margins 
of the divided pancreas are curefnlly co-upted to sivims elfisrtive heinostasis 
and to pi«‘vent the eseap«* «if the j)anereatic secretion into the retro]KwitonenI 
tissues. Drainage is enij)loyed. 

The (K*cnrren<*e of selenwis in this region is extremely uneommon. Tho 
chief cli]iicul manifestation is the existence of a tumor in the epigastrium 
.situated to the left of tin* median line. 'I'lie discovery of this muss usually 
leads to surgi<*ul exploration. 

Reyne's ease is classical. This surgeon excised from tint pancreas a stJg- 
ment measuring 8 cm. by :S <-m. The head and a small part of tho tail were 
left undisturlsKl. Complete ns*overy followed. Owasioiially, fragments have 
been removed during a gastn*<*toniy <tr a <*holecyste<*toniy. Thes<! excisions have 
been made solely for pathologic and diagnostic ftur|M)8cs. 

B. OHBONIO PANOREATITIB OF THE HEAD 

Indications.—In the presence if this lesion 2 thcru[icutic. posnihilitics exist. 
The first is to relieve the obstruction to tin; normal flow of bile into the duo¬ 
denum and the s<*cond is to provide a means to lessen or to overcome the infect- 
tion in the biliary passages. 
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By directing the operatiye procedures toward the consummation of these pur¬ 
poses, relief of distressing and dangerous symptoms is not the sole advantage achieved. 
A direct curative effect is produced, because the inciting cause of the inflammatory 
process is checked, for, from a practical point of view, chronic interstitial pancreatitis 
of the head is mainly due to infection or obstruction of the biliary passages. Heitce, 
an operation undertaken primarily for its palliative effect may have a secondary cura¬ 
tive action. 

Even though complete extirpation of the head were anatomically and tech¬ 
nically possible, the indication to establish drainage of the bile ducts would 
still remain. The conviction tliat the pancreatic sclerosis disappears after 
thoroughgoing biliary drainage is bused upon the experience of many sur¬ 
geons. The truth of the foregoing statement has been demonstrated beyond all 
doubt by secondary operations in numerous instances. 

Chronic pancreatitis occurs more often in tlic head, owing to the intimate 
anatomical relationship of the common bile duct and the duodenum. As a 
secondary result, the sclerosis may cause compression of the common duct or 
perhaps a deviation or angulation in its course, resulting in jaundice and 
dilatation of the gall-bladder. Extension of the inflammatory process may 
occasion glycosuria, hepatic or pancreatic inflammation and thrombosis of 
the largo veins, ns the portal, splenic, or inferior vena cava. 

An early operation is a decided advantage, for adhesions tend to form 
quite easily in this region. These adhesioiis rapidly become Arm and resistant 
and ultimately unite the duodenum, pylonis, and gall-bladder into one con¬ 
glomerate mass. The canal of Wirsung is subject to compression and cystic 
formation in the parenchyma is not* unusual. 

An exploratory celiotomy is indicated even when the general condi¬ 
tion of the patient is ^x)or. It should also be attetnpted when the differen¬ 
tial diagnosis between chronic pancreatitis and carcinoma of the head is 
impossible. 

The following methods of draining the biliary passages may bo employed 
in ehronic pancreatitis: 

A. Cholccystcuterostomy. 

B. Cholcctystostomy. 

0. Ilcpaticus drainage with or without cholecystectomy. 

D. Choledochus drainage with or without cholecystectomy. 

(See also Surgery of the Liver and Biliary Passages, Chap. IV, Vol. IV.) 

Cheleoystentemtomy. —The purpose of this operation at first glance seems 
rational and logical. From the point of view of operative technic, however, 
2 capital objections may be adduced to demonstrate its inutility. First, it is 
impossible to create a valvular anastomosis so as to prevent septic reflux from 
the intestine. Secondly, an inflammatory or friable condition of the walls of 
the {^11-bladder renders secure mitnring uncertain. Friability of the gall¬ 
bladder results, as a rule, from preexistent cholelithiasis, l^en the gall¬ 
bladder is simply distended and no previous inflammation has existed, an 
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anastomosis is safely and simply accomplished and the danger of leakage greatly 
lessened. 

An anastomosis may be made with any atvessihlo part of the intestine. 
Wheh cfftjcted with the stomaeh, the term clmhvystogastnistomy is employed. 
The operation is a makeshift and is wholly iiiiphysiologi«*al. It contravenes 
the principles of all imMlern stomach o|M‘ratioiis which possess the funda' 
ment that the bile should he prevented from entering the stomach. 



Fio. 1.—Explobation or thk Hk*d or tbk Panc kisah and tiik Riuahv I’aiwaues. (DiviardiM.) 

Cholccystoduodenostomy imwscwsch a large iiumU'r of adhtirents. The se¬ 
lection of the diiodemim as the site of amistomosis is more physiological ho- 
cause the nonnal condition is closely apprtixiniatcd. The adoption of the 
hepatic flexure is inexpedient because of the higher virulence of the intestinal 
bacterial content at this level. 

A summaiy of the objections to the performance of cholccystenterostoniy is as 
follows: 

(a) Friability of the Rail-bladder entails the unlikeliness of etfw-tinR a safe and 
tight anastomosis. 

(b) Retrojection of the septic contents of the duodenum or colon ituiy induce 
suppurative cholangitis. 

(c) Stricture or stenosis of the cystic duct or a partitioned condition of the 
gall-bladder render the operation valueless. 

»0 
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While the principle of the operation of cholecystenterostomy is sound from 
the mechanical point of view, the above-mentioned criticisms and technical 
disadvantages cause the operation to be chosen but exceptionally. As a matter 
of surgical interest, it may be mentioned that an anastomosis between the 
intestine and the common bile duct or even one between the hepatic ducts is 
possible. 

OholeoystoitoBiy. —This operation is comparatively easy of execution and 
its accomplishment can be effected more rapidly than the aforementioned pro- 


FiO. 2 .—Dbainaob or thb Cohhok Bilb Doer. ^De^jardiiu.) 



cednre. Drainage is certain and free, provided the cystic duct is permeable 
and the gall-bladder not septated. One objection advanced is that the drain' 
ago passes through an accessory organ and not through the main biliary passages. 
The operation is safer than eholecystenterostomy and the results are excellent 
Drainage of the Common Bile Duet. —^It is preferable to drain the common 
bile duct rather than the hepatic, because the caliber of the fonner is larger. 
Moreover, its greater accessibility and the fact tliat the drainage is estab¬ 
lished below the opening of the cystic duct constitute additional reasons. 
Choledochotomy is not a difficult operation. Its performance requires that 







CHROA’IC IXTEHSTITIAL PANCREATITIS 


3T6 


the gall-bladder bo normal, or if diseased, that the lesion be not jicrmancnt. 
AVhen the gall-bladder is markedly* diseased and functionicss, eholec.vstectomy 
is the operation of choice. T!>e latter procedure gives additional 8pai*o ,for 
exploration of the common bile duct in order to establish draiiiago in tho 
supraduodenal part of the duct. In case, however, there is a recurrence of tho 
jwncreatic iiiflammatiou and biliarv drainage is again mptired, tho absence 
of tho gall-bladder constitutes a niarkcd disadvantage, for without it tho 
operations of cholecvstostomy aud chok'cvstcnterostoiuy aro naturally impos¬ 
sible. To meet this dilemma the common bile duct should Iw draimnl a second 
time. 

This secondary drainage operation usually proves diltieult. Owing to the 
prcscn«‘o of adhesions arising from the previous operative trauma the com¬ 
mon duet is not easily isolated. Tho hemorrhage produced by tho separation 
of tho adhesions commonly thsHls tho tield and increases the technical diiK- 
culties. To surmount these obstacles, Desjardins proposes the following opera¬ 
tion: An incision 1.5 to 30 cm. long is made through the outer third of tho 
right rectus muscle. .Vii endeavor is made to av«)id the motor nerves. Tho 
intestines arc held aside with laparotomy pads and tho posterior ]>arictnl 
jieritonciim along the external lairder of the duodenum is divided throughout 
its whole length. I!y lifting the duodenum to tin* left the head of the panentas 
and the retroduodcnal ]H)rtion of the common bile duct cun bo seen and felt. 
.V calculus in this part of the duct may tx) easily removed. By tinding tho 
terminal part of tho common hilo duet it can lie traced upward, and the site 
of the previous drainage uiH‘ration readily discovered. 

(While 1 have o(>casinimlly used this o]H>rution in the past, I have ceased 
to do so. Adeipiato drainage is ditlicult.— Kiutoii.) 

Mortality.—.Mayo-Rohsoii reports a mortality of 51.9 per cent, in 103 cases 
of chronic interstitial pancreatitis. Among thf»<c were .50 cases of interstitial 
pancreatitis w’ith gall-stones, 5.5 of which were cured by o]H!ration, and 40 
without gall-stones, 45 of which were cured. In 2 cases diabetes ensued later. 

Kcbr reports an operative mortality of 11.0 per cent. 


CXtHTUBIONB AKD LAOEBATIONS OF THB PAVOBBAB 

Indieations.—Owing to its well-sheltered position within tho superior ab¬ 
domen, tho pancreas is relatively infrequently injured. In ctmtusions of the 
upper alxlunien the adjacent viscera receive the maximum impact and tend 
to dissipate the violence. Therefore, injuries to tho stomach, liver, spleen, 
and intestine are usually co-cxistent. Hence, the individual indications for 
operation in contusion and laceration of the pancreas cannot bo stated cate¬ 
gorically or succinctly, as the entire topic is closely intcrw«ivcti with the general 
subject of subparietal wounds of the abdomen. In general, the special rules 
for surgical treatment of tho latter are applicable to traumatisms of tho 
pancreas. 
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Special knowledge of tfae nature and direction of the violence may aid in 
the diagnosis. For example, the pancreas, lying transversely in front of the 
vertebral column, is particularly exposed to crushing in run-over accidents 
and hors^-kicks of the epigastrium. 

Recognition of die direction of the striking or crushing force may assist 
in deciding the necessity for operation. For instance, a blow from within 
outward in the left hypochondrium may drive the spleen downward and out- 



Fjo. 3.—KkiiATIons of th* Pancbbab. (Toatut.) 


ward and rupture the tail of tlie pancreas indirectly by traction on the liga- 
mentnm pancreaticolicnalc. Cadaver experiments demonstrate tlie feasibility of 
this typo of injury. 

A suspicion of pancreatic injury warrants exploratory celiotomy. A posi¬ 
tive diagnosis makes operation imperative. Profound shock contra-indicates, 
or at least suspends, operation until reaction has occurred. 

Operative Teahnio.—The abdomen is prepared according to tlie predilec¬ 
tion of the surgeon. As speed is essential in this typo of injury, the iodin 
method is appropriate. Shock and collapse, which are usually present, arc 
treated in the customary manner. Host rclianc*o may be placed upon hypoder- 
moclysis, rectal injection of coffee, and intravenous infusion of saline solution. 
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Vasomotor stimulants are administered to tone up the flagging medullary 
center. These measures may be carried on while the operation is in progress. 

The abdomen is rapidly opened through a median epigastric incision. 
Technical requirements as to whether the incision should pass through .tho 



Fio. 4.—POOTBRIOB AsMcr or «■ Hbad and Ibthmcb or xm Pakchnaa. (Testat.) 


linea alba or in a special portion of a rectus muscle may bo disregarded m 
timirtonsuming. The transverse colon, which immediately appears in the 
center of the wound, is readily recognized by its omental attachment. It is 
lifted upward and the exploring hand follows the inferior surface of the 
transverse colon to tho vertebral column. Upward pressure brings one in 
contact with the pancreas and marked disintegration of tho organ is easily 
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diagnosed. Leas extenaive tears or lacerations may not be discoverable vrith 
this technic. Hence, to verify the lesion, one may divide the gastrocolic 
omentum. This procedure furnishes excellent exposure of the body of the 
organ, the usual site of laceration. 

A tear of the pancreas may be sutured provided the splenic artery is intact 
and unruptured, as the integrity of the arterial circulation through the pan- 
creatico) parvse vessels is necessary to the vitality of the tail. Catgut should 
bo used for suture. Interrupted sutures may be applied to the posterior and 
anterior surfaces. Anteriorly, they should include the anterior serous cov* 
ering. Suture of the laceration may be difficult or even impossible, owing to 
the proximity of the portal vein and the superior mesenteric artery and vein. 
The friability of the pancreatic tissue is another disadvantage. No attempt 
should bo made to find the duct of Wirsnng, for it is usually ruptured and its 
suture is utterly impossible. 

Resection of a separated portion of the gland may bo accomplished when 
the detachment is complete or when the fragment is so crushed that necrosis 
is inevitable. This operation is especially applicable to the tail, though lim¬ 
ited fragmentation of the head may permit resection in that region. Resection 
is performed by manual removal of the sequestrum. The ensuing hemorrhage 
is controlled by packing the void space with plain sterile gauze. The central 
stump of the organ may be ligated en masse or its margins approximated with 
mattress sutures. This checks the hemorrhage and lessens tiic liability of 
the escape of the pancreatic juice. The stump should be brought against the 
mesocolon if mobilization is practicable. 

Tamponade with plain sterile gauze is always employed, even though su¬ 
ture or resection of the fragments bo done. It aifords drainage and furnishes 
the only certain method of stopping hemorrhage. In many cases it will be 
the only method permissible, resection and suture being used but exceptionally. 
They are impossible in any wound when excessive speed is a desideratum, or 
when the portal vein and mesenteric vessels would be endangered by excessive 
manipulation. The gauze must be nested securely. The ends are brought 
together through the abdominal incision. A long cigarette drain is an ex¬ 
cellent adjuvant. 

Following tho special treatment of the pancreas the entire abdominal cavity 
should bo thoroughly investigated for other visceral injuries, and if present, 
they should receive tho appropriate treatment 

Before closing tho abdomen any extravasated blood should be sucked 
out Occasionally, if the hemorrhage has been excessive, one may pour hot 
saline solution into tho abdomen and leave it there. 

Tho abdominal wound should be closed up to the point of exit of the 
drain. Through-and-through suture may be utilized when the patient’s con¬ 
dition is precarious. 

ComplioatioBS.—^Fistulse and cysts are frequent complications. They will 
be treated under separate heading. 
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Xortality.—Mikulicz estimates the mortality iu the noa-tamponed oases of 
wounds of the pancreas at SO per cent.; in tamponed cases at only 38 per 
cent. Korte reports that out of 11 cases in 1007, 3 were cured by suture 
and tamponing. Guleke reports an operative mortality of 84.7 per cent, in 
1910, nicntiouiug the cases of 8 patients with isolated rupture of tho pancreas 
who all died, partly because the operation was delayed and partly because 
the wound could not be located or was not properly cared for. 


PANOBEATIO 0T8T8 

Indications.— With the rapid progrt^ss and development in tho methods 
and twhnic of abdominal surgt>ry the o|K’rntive treatment «>f pancreatic 
cysts became inevitable. During the pre-ascptic era the view was maintained 
—indeed, quite logically—that the remote situation «if the jnincrcas and its 
closo anatomical relationship to the large alHloininal blotHl-vessels abiudutoly 
precluded any operation which nt'cessitated celiotomy and mannai manipula* 
tion of the cyst. At tlio prestmt time, however, jiancnatie cysts are definitely 
within tho comjtass of o]H;rativc surgery. The o]wration of extirpation for¬ 
cibly illustrates the sco])c of snrgfiry snggcsbHl. 'I'lie main discussion centers 
around the character and degree of the contem])iale<l ojteration. 

The clinical recognition of a pancreatic cyst may bo extnnncly ditficult 
Ercqncntly o])cration will 1)0 undertaken for purely exploratory piirpomfs, tho 
true condition Unug determined after the abdomen is opened and ins]XK*ted. 

The disoas«;s which are strikingly similar in their physical signs and syni])- 
tomatology are the following: hydatid cyst of the liver, mesenteric cyst, and 
cysts arising from the ovary or kidney. Hartmann suggests that by placing 
tho patient iu tho Trcmdelcnburg position, the diagnosis is faeilitate<l, as in 
that position an intra-abdominal cyst tends to return to the point of origin and 
attachment. 

A timely operation makes for technical simplicity, thoreby lessening its 
duration in a patient usually extremely emaciated and weakened. Inordinate 
delay is unreasonable and unwarranted for tbcitc cysts tend to contract strong 
adhesions to the stomach or colon which markedly increase tho technical dif¬ 
ficulties in either marsupialization or extirpation. In addition, a cyst may 
constrict tho common bile duct, the compression of which consotpiently causes 
bile stasis with attendant degenerative changes in tho liver. Again, the pres¬ 
sure may be exerted against a segment of the intestine and induce a partial or 
complete obstniction of the intestine. The cimtinued pressure of a cyst can, 
moreover, produce an atrophy or fatty dcgimcratioii of tho parenchyma of tho 
pancreas. These anatomic changes may tweasion profound changes in mcta1>- 
olism or evoke a severe and usually fatal type of glycosuria. An additional 
redson to support tho advocacy of prompt u|X!ration is tho tendency of pancre¬ 
atic cysts to displace tho largo hlotHl-vcsscIs of tint upper alKlomen and to 
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distort their normal anatomical relations. The superior mesenteric artery and 
vein, the portal vein and tlie splenic artery and vein are the blood-vessels 
usually affected. In fact, the splenic vein has been found coursing over the 
anterior convex surface of a cyst An accidental division of a blood-vessel so 
displaced would cause a severe and unexpected hemorrhage. Such a con¬ 
tingency adds a grave risk to the operation. 

Among the cysts characterised as sanguineous, which ordinarily result 
from an antecedent trauma to the abdomen, abrupt intracystic hemorrhage 
frequently occurs. Such an accident increases the seriousness of the condition 
and intensiffes the urgency of operation, as the wall of this type of cyst con¬ 
sists solely of an attenuated layer of pancreatic tissue. The fear of this casualty 
should impel early operation, for timely intervention will prevent secondary 
infection from the intestinal tract, with resulting destniction of the cyst wall. 

A pancreatic cyst during the course of its growth and development passes 
forward, as a rule, between the layers of the transverse colon and ultimately 
oomes in contact with the anterior abdominal wall. Occasionally, one portion 
of the cyst projects upward into the lesser sac. As a result, the stomach is 
pushed upward while the colon is displaced into the lower abdomen or even 
into the pelvis behind the symphysis pubis. The jejunum and iloura arc 
drawn to the lateral abdominal zones, while the duodcinira insinuates itself 
around the lower margin of the cyst. 

The clinical evolution is slow and gradual. 'I'lie chief complaints arc the 
volume and weight of tho tumor. Ominous complications arc hemorrhage 
within the cyst and intraperitoncal rupture. 

Simple Puncture.—In the light of modem surgery this method of treat¬ 
ment is quite obsolete. Not only does the possibility of erroneous diagnosis 
preclude its use, but it is also rendered extremely hazardous by tho danger of 
an intraperitoncal C8ca]M) of the fluid contents. In addition, the likelihood 
of wounding largo blood-vessels and the liability of perforation of tho stomach 
or intestine would deflnitoly contra-indicate tho employment of this other¬ 
wise simple operation. It is barely possible, however, that an extreme con¬ 
tingency might impel its adoption in cases where special contra-indication to 
celiotomy existed, although such cases will be extremely rare. 

Bteamier’s Method.—This method is dcsctrilied here solely for its historical 
interest. Kecamier advocated successive applications of a powerful caustic 
(preferably caustic potash) to the abdominal wall, hoping thereby that ad¬ 
hesions would form between the parietal peritoneum and the serous covering 
of the cyst. When a snflicicntly solid union was attained, a puncture or in¬ 
cision was made in tlie bottom of the cavity formed by tho separation of the 
slough. Of course, tho method is exceedingly crude and obsolete. 

Xarsupialiiation in Two Stag^.—^This operation was originally performed 
in a case of cyst of the kidney. Thiersch was tho first surgeon to employ 
deliberately tho method in tho treatment of pancreatic cysts. 

An incision is made over the most prominent portion of the cyst There- 



PANCREATIC CYSTS 


281 


fore, the incision may be placed in the linea alba, through the rectus muscle 
or parallel to either costal border. After division of the peritoneum the 
intestines are carefully held aside with laparotomy pads, the tumor is freely 
isolated, and a generous exposure of tlie convex surfai^ of the cyst is obtain^. 
If the cyst can bo easily approximated t«* the anterior abdominal wall, the 
parietal peritoneum is sutured to the surface of tho cyst for a variable ex¬ 
tent, and the remainder of the abdominal wound sutured in tho usual fashion. 
Four to 8 days later an incision or puncture is made in tho extruded part of 
tho cyst. The discharged contents are sponged away, and drainage cstahlishod 
with a rubber tube or gauze, llefore the inst'rtion of tho drainage, a digital 
exploration of the interior of the cyst is rtHpiisite, in order to determine tho 
extent of the sac. and to ascertain the ])athological type of the cyst present. 

If tlic cyst is deeply situated and the existing adhesions tirm and com¬ 
paratively old, then free mobilization of the cyst may lie dirticult, or even 
impossible. In that case, division of one or moie of the sifrous »>vering8 — 
the omentum, tho gastriH*olic ligament, «)r the transver.se mestMitlon—may be 
required to obtain complete isolation of the tumor, (hrasionally, tho various 
])eritnneal layers may be intimately adherent in one lunnogeiKHms sheath so us 
to prevent the anatomical recognition of the layers. In addition, the cyst may 
1 k 5 securely awhored to one or more of the adjacent viscera. 'I'liis <Ktcurs 
particularly with the colon. The stomach usually csca]H‘s close or tirm ad¬ 
hesions. These adhesions when found should Ik: cautiously scparutiHl nr 
divided to avoid laceration of the intt'stinc. Any ragginl edges of tho intestine 
resulting from the si'paration of adhesions may l)o infolded with interrupted 
sutures of linen. 

If the cyst is finniy fixed by adhesions, so that its delivery to the anterior 
abdominal wall is not feasible, Fcnger and .Niniicr recommend draining tho 
cyst through a posterior incision in the costovertebral angle. In that case, 
the abdominal incision is entirely closed and only lumbar drainage is used. 

Xannpialuation in One Stage, with or without Partial Beiection of the Cyit 
Wall.—The primary steps of this operation are identical with those described 
almvo in the 2-8tagc o|)cration. When tlu; cyst is cx{M)Hcd, tho contents are 
aspirated. This reduces the intracystii; tension, aids free mobilization, pre¬ 
vents the escape of the contents into the ]M!ritonenl cavity and greatly facili¬ 
tates suturing. If the wall of the cyst apfs-ars redundant, a segment may bo 
excised. Any ensuing bliaxling may be cluvhcd with a continuous catgut suture. 
As advised above, tlie inner wall of the cyst is investigated, a small rubber 
tube inserted, and the wound closed in part. A thick ointment is applied to 
the skin in the neighborhood of the wound to prevent excoriation and eczema. 

The operation in 1 stage is vastly superior to that in 2 stages. Its principles are 
correct, and the procedure corresponds more generally to tho modem ideas of ab¬ 
dominal surgery. The method permits' of a pathological classification of the cyst; 
ascertainment of the limit and extent of the adhesion; a possible obstructing calculus 
msy be removed or diriodged; and it affords an opportunity to decide the necessity or 
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feaiijiiility of complete extirpation. Mareupialuation performed at 1 or even S Btagee 
implies certain risks and complications, notably prolonged suppuration, pancreatio 
^tuhs and ventral hernia. Theoretically, the operation is futile in the neoplastic 
cysts. It is best adapted and more suitable for the pseudocysts, which fortunately 
are more frequent. 

Extirpation. —The profound situation of tho pancreas, tlio intimato con¬ 
nection of tho cyst with the gland, and especially the usual absence of a pediele 
would seem to constitute fundamental objections to tho radical removal of a 
pancreatie cyst. Despite these apparently insuperable difficulties, extirpation, 
from a surgical point of view, is the ideal and logical procedure, particularly 
in tho cose of neoplastic cysts. According to Delangoniore, a pathological dif- 
forontiation is |N)ssil)lo at operation by palpation of the inner wall of tho cyst. 
A nodular statu indicates a new growth. Fibrous tissue indurations and cal¬ 
cified phapies closely siiiiulato niioplastic fonnatiuns. 

'riio adliesioiis between the cyst and the transverso wloii may I)e so exten¬ 
sive and firm as to pntliibit extirpation. Prolonged inaiiipnlation in the upper 
abduininnl /.one is liable to indiax) operative slux^k, csi>ecially in an enfeebled 
patient. Tiicso 2 contingencies constitute tho chief contra-indications to this 
radical operation. The technical difficulties may bo extreme, owing to the 
displacement of the splenic vessels. 

Extirpation is indicated in all pedunculated cysts or in those cysts in 
which a pedicle can bo easily fashioned. Granted these conditions, it is posi¬ 
tively indicated in all neoplastic cysts. Finally, in most cases where a success 
has been obtained, a partial resection of tho pancreas has been added. 

Mortality. —Tho mortality from total extirpation of pancreatic cysts is con¬ 
siderably higher than that from marsupialization and drainage, and extirpation 
is undoubtedly tho far more dangorotis nietliod. Whereas Bessel Hagen, 
Wolller and Kbrte place the mortality from marsupialization at 4..'i per cent., 
Goebel 1 places the figtire for total extirpation at 10.7 per cent. Guleko found 
in medical literature, in tho last 10 years, 21 cases of total extirpation of 
pancreatic cysts with 2 deaths—0.5 per cent. This ]X)rccntagc, as compared 
with that of Tacayasu in 1898, of 16.3 per cent., may be considered at any 
rate as an improvement. 

On tho other hand, partial extirpation, as already shown, is considerably 
more dangerous, and naturally so, as tlioso are usually cases in which the 
major operation is interrupted owing to insurmountable difficulties. Enou^ 
insistence cannot, therefore, bo placed upon the avoidanee of any hasty pro¬ 
cedure in the way of operation. 


PAMOBEATIO FISTULA 

ladioationi.—A pancreatic fistula possesses a very feeble disposition to 
cease flowing, and consc<piently spontaneous closure is exceptional. Tho dis- 
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diarge is iisuallj constant and persistent. The contimions secretion becomes 
the source of intolerable annoyance and keen distress to tlie patient, and 
operative relief is often imploringly requested. However, in view of the fact 
that incidental natural stoppage of the profuse flow occasionally takes place, 
and considering the magnitude of the curative surgical pHurthm's, 0 {ierntiuu 
should be held in abeyance for a reas«inable leiigtli of time. Tins waiting 
period has been established cm])irically as S> montlis. During this interim 
varimrs expedients (usually of a tcmjHirizing nntun>) may bo used. Their 
chief value consists in allaying tin* anxiety of the patient. 

Before initiatiiiK u|H‘rative treatim-nt fur iiaiicrentie tistula, other types of ab¬ 
dominal tistube must be absolutely exchidi'd, such as thoM* urisina from tbc stomapb, 
the intestines, the liiliniy amt urinary tracts. A precise chcinicnl exaniimition of the 
secretion of the tistula for the panereatic eiixynu's—tryiisin, umy]u|isin and st«>a|>sin— 
will permit veriiicatiuii of its puiicreatie source. 

The preliminary procedures above mcntioncil tanisist in the minor snrgieal 
operations of cantcrization, dilatation and curettage directed against the sinus 
or its oriticc. In reality they are simple makeshifts, ('anterization of the 
sinus with silver nitrate or iodin is ineflicucious. Slow dilatation of tho sinus 
with laminaria tents is futile. Ineision of the cutaneous orifieu under Kk'uI 
anesthesia plus rapid dilatation of the tract is cxtii'inely hazardous, (ientio 
enrettage of the sinus has ka-n advtwatcal in a<ldition to the prereding. 'I'Ik'so 
procedures art! exi'cedingly dangerous, us |ieritoncal ]X!rforntion may result. 
It is also ri.-sky to jirokt the sinus with the objtrt of dishalging a ixissiblo 
obstructing stone. 

Wohlgemuth's Treatment.—This nadluMl of treatment, which was intro¬ 
duced and highly praised by Wohlgemuth, is detailed at tliia {Munt kteauso its 
employment may prove si'rviceahle and iterhaps knieficial in tho interval pre¬ 
ceding surgical intervention. 

The rationale of this pr(X!ednro rests uixm tho recently revealed physi- 
olog\' of the pancreas. It is known that the ]>ancreatic swrctioii is aetivatcxl 
by a hormone called secretin, which is derivixl from tho mucous mcmbruiio of 
the diKxlenum. The acid gastric chyme, us it enters the dmxlcnnm, evokes the 
fonnatiou and tho liberation of secretin. Wohlgemuth Imlioves that by re¬ 
ducing the degree of acidity of the chyme there occurs a rceipnx;al diminution 
in the intensity of the stimulus received by the duodenal mucosa, and in turn 
a reduction in amount of secretin fonned and ndcased. 'The reduction in 
the acidity of the chyme is acer)mplishcd by the atlministration of largo doses 
of sodium bicarbonate and by a rigid adherence t*) a special diet. This diet 
consists essentially of proteins and fats, tho use of carbohydrates Ixjing strictly 
prohibited. It is composed of meat, fish, eggs, butter, cream, milk, and cheese 
and only those vegetables which contain no starch or cnrk)hydrates. Therefore, 
aspuragns, spinach, and salad are included. 

The r£g^e should be followed religiously for at least G weeks. If at the 
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end of that time there is no improvement in the fistula, the treatment nuiy 
be abandoned. Though failures predominate, success has been achieved in 
some cases by tliis method. An analysis of the case reports demonstrates 
that it is more etfectnal for those fistultu of traumatic origin than for those 
cases in which the fistula is consecutive to inflammation of the pancreas. It 
is probable that an infection alters the secretory mechanism. This procedure 
has a distinct field of usefulness as a measure to be employed in the post¬ 
operative treatment of all pancreatic operations. 

MAJOR SDROIOAZi FBOOEDUREB 

Excision of the Fistula.—When tho pancreatic fistula is the result of a 
previous oixiratioii f(»r a pancreatic cyst, secondary excision of the fistula and 
of tho cyst wall has Ijocu urged as a curative measure. In one sense this 
operation seems reasonable, hut analysis of its scojxi and object shows that 
it is a wholly illogical plan. It is clear that if the pancreatic cyst is irre- 
movahlo at the primary operation, a secondary o])crutiun is of no avail. This 
conclusion is particularly strengthened when one recalls the great likelihood 
of the forniatiun of extensive adhesions atteudant upon the primary operation, 
that is—marsiipialixatiou. This view is confirmed by the experience of the 
surgeons (Polasson, Jal)oulay and (langolphe) who attenipteil this operation 
on .1 consecutivo occasions upon the same patient. Each trial resulted in 
complete failure. 

Operations to Divert the Fistulous Flow into the Alimentary Canal. -'I'he prin¬ 
ciple underlying these oix^rations is identical with that which is the basis of 
elioiccyst- or hcpato-cnterost<»my. This diversion of the paiici'catic juice is 
acMunjilished by making an anastomosis l)ctween the sinus (or cyst wall) and 
some adjaca^ut portion of tho alimentary canal, preferably the stomach or 
diUMlenum. The terms pancroaticogastrostomy and pancrciuticoduodenostomy 
have lx>cn formed to designate these operations. 

PANCHEATICODUOIIKNOSTOMY. —This operation was first attempted by 
Weir in 180.‘). Following is an abstract report of the case: 

M. Aficd 39 years. Diognosis, obstruction of the common bile duct. The in¬ 
cision was made in the right liypochondrium parallel to the costal border. The gall¬ 
bladder was aspirattHl and 190 to 200 gni. of bile reiiioved. Xo calculi present. 
An urethral sound could not be passed through the common duct. The pancreas was 
greatly enlarged and a fluctuating mass wua found at tho level of the head. An in¬ 
cision into this mass revealed a cyst of the head of the pancreas. No communication 
could be determined between the cavity of the cyst and the duodennin. The cyst 
was packed with gauze. Cholecystostomy. Two days later a second operation was 
performed witli the intention of doing a cholecystenterostomy and a pancreatieo- 
(cystol-cnterostoniy. After opening tho abdomen, it was found that the cystic cavity 
had completely disappeared. Therefore, the idea of a pancrcatico-enterostomy was 
abandoned. Cholecysto-euterostomy with a Murphy button. Death in 2 hours. Au¬ 
topsy disclosed a carcinoma of the duodenal papilla. 
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Ombcdanne lias recently perfumed this operatiou with a teelinioal suc¬ 
cess. A resume of his case is given below: 

F. DinRiiosis, Iiydatid cyst of the liver. Kehr ineiaion, which revealeil i» cyst of 
the head of the panorcaa. Incision of the cyst. Vertical incision (5 cm.) of the 
duodenum. The duodenal and cystic inarRins were unit«<d with a «<ontinnons catftnt 
suture, reinforced with a screwerons sntnrc. Death on the seventh day from aciito 
dilatation of the stomach. Autopsy discloscil a carcinuniu of thu nmpulin of Vaster. 
The anastomosis was iieriiicnblc. No IcakaRc. 

It has been urged that this oiwrution (Weir and Oinla-Hlannol shunid not 
be attempted at the primary u|ivrutiun fur a piincreatic cyst and supplant tho 
older ojicration of marsnpializatiun. The uhjevtiuns adduced by its critics are; 
(a) that cystuduudcnosUtniy may jmKlnce a iimstrictiun ur narrowing of tho 
dmulennin; (h) that tin* cyst may la* so situated as to nnidcr an aiiastoiiiusiH 
impracticable. Omlicdaiiiie attempts to refute this criticism liy suggesting tliat 
the duodenum is available for cysts located in the bead of the pancn*as, and 
the duodenojejunal Ilexurt! suitable for those of tlio tail of the |>aucreas. But 
this answer d<H!s not include the treatment of those, cysts wliicli pass upward 
and (K-ciipy thu subhepatic, or sulHliajibragimitie spaces. .Moreover, adhesions 
ooiild prevent the mobilization of the cyst, (c) Inftvtion of the cyst from 
rctrojectioii of tin- dinslciial contents. Theoretically this is jsissible ns no 
sphincter is jirovidcd for in this o|>erution. 

PANCKKATlCOCUOLKtiySToaTOMV. - 'I’his o]M>ratioii has Ikh'U 8Uc<*cssfully 
accomplished by Kehr. In a case with Isdli biliary and pancn-atic, tistuhe, 
a chohvysteiitcrostomy was doin-, and then the |>ancroatiR fistula was im- 
plaiitt-d into the gall-bladder. Tlie o]M>ration was wholly faliiitous. An anasto¬ 
mosis with the duodenum was impracticable on account of the pr«-stm <!0 of 
extensive, adhesions. So details of thu technic employed urn olTcred in tho 
case report. 

I’ANCRKATlOOUAiitTKOUTOMy. —This has la-eii eminently suceessful in tho 
hands of Doyen and Michaux. The hitter, laiforo incising thu abdomen, iu- 
tnaluet'd a jirola; into the sinus. The cutaneous orifice was then fnxdy dis¬ 
sected and left attached to the intra-alHlomimil isirtion of the sinus. Celiotomy 
was then done and tho sinus tract isolated. The presunee of tho pnibo within 
the sinus greatly facilitated this prix-edure. The etitaneons collar was then 
removed. The stomach was held with 2 elamps and a small incision made 
into the organ. Tho sinus was passed through tho stomach incision and tho 
lino of contact sutured. The entire extragastric, portion of the sinus was then 
imbedded in tho gastric wall according to Witzcl’s method of perfonning 
gastrostomy. 

Coffey’s ingenious operatiou is described under the heading of pancreatic 
cysts. 
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TDHOBS OF THE PAHOBEAS 

The slow development of this topic has been duo to the incompleteness in 
the knowledge of tho biochemical and physiological processes of the gland, 
through tlie abstmeo of a specific diagnostic test and in virtue of the technical 
difficulties attendant upon extirpation. 

Tho operative surgery of tumors of the pancreas is, therefore, a relatively , 
unexplored and still debatable field. Most operations hare been performed 
with tho vain hoiio that tho suspected malignant tumor would be substituted 
by a benign and operable lesion. Generally, tho presence of a massive growth 
with extensive hepatic metastases proved the futility of any surgical pro¬ 
cedure. Tho clinical evolution of thoso tumors is slow and insidious, and a 
definite diagnosis is rarely made until the growth has metastasixed and is 
inoperable. 

A belief, however, in the reasonableness and utility of surgory in 
pancreatic tumors is strengthened by tho possible perfection in the near 
future of the operative technic permitting u partial removal of the pan¬ 
creas. 

Closiifloation.—Tumors of the pancreas may Iw classified as benign or 
malignant. Tho benign tumors are extremely rare, only 2 instances of suc¬ 
cessful removal being recorded. Shidler reports a case in which a tuberculous 
lymphoma was extirpated with a brilliant result. Tho second case is related 
by Korte, who removed a fibroma with splendid success. 

Of tho 2 kinds of malignant tumors, sarmina and carcinoma. 'I'hc former 
is uncommon, while the latter occurs with fair frcKptency. 'rwenty-cight cases 
of sarcoma of tho pancreas havo been reported, 4 of which were subjected to 
operation. Tho results were uniformly bad. Tn ^Malcolm’s case the tumor 
had invaded the portal vein, and tho patient died of shock at the conclusion 
of the operation. Tho patient whose case is described by liossi died 5 months 
after operation from metastases. The 2 cases mentioned hy Ehrlich wore 
considered cysts at the time of operation, but a subsequent microscopic ex¬ 
amination of tho excised portions of tho cystic wall proved them to bo sar¬ 
comatous in character. 

Carcinoma of tho pancreas may develop oithor primarily or secondarily, 
tho latter fonn being duo to metastasis or proliferation of neoplasms from 
tho neighlH>ring organs, particularly tlio stomach. The head of tho gland is 
the common site of tho tumor, though the entire pancreas is often affected. 

A large tumor may invade adjacent organs forming adhesions, usually result¬ 
ing in a variety of lesions from pressure. Although it has fre<piently been 
found necessary to close up the abdominal cavity in many cases in which the 
tumor was in an advanced stage and the patient’s strength did not permit of 
a major operation, it is not wise in all cases to discard promptly every pallia¬ 
tive procedure as useless. 
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Operative Teoluio.—The 8nr(i;ical treatment of tumors of the pancreas may 
be considered under two headings: 

A. Pancreatectomy. 

. B. Palliative operations. 

Pancreatectomy may bo classified as partial or total atwording to whether a 
part or the whole of the pancreas is removed. It is an operation which is still 
in the nebulous state, chiefiy luvause of the present ini{)erfcct knowIiHlgo of 
the physiology of the pancreas, and it has, thcri*forc. lavomo a fertile subject 
for the experimental surgeon. Aside from the ini|>ortunt <pu*stion as tt) the 
effect produced by total removal of the pancreas, the surgical reseandi worker 
is mainly interested in the development of a ti'chuic iuteiuled to dispose of 
the remaining stump of the ])nucreus after a partial pancreatectomy. 

Partial pancreatectomy is practiced fairly friMjnently ns a supplementary 
procedure in operations on the pylonis, stomach, and spleen. It is employed 
here particularly when these organs are firmly attached to the gland or when 
a growth has invaded the jtnrenchymn. For example, Montprotit resectod a 
part of the pancreas during the nmioval of a large cyst of tlu> broad ligament. 

Partial paucrcattHtomy is applicable to tumors limite<l to the tail or the 
body and to certain rare case’s of enucleated tumors of the head. The results 
of numerous ojK’rations show that c.xcision of the tail, or ov«ui a part of the 
body, is wholly justifiahle. 'I'he tis’linical ilitlicnlties are not extreme, and the 
risks and dangers n<it cxci’ssive. Hence, if a tumor of the tail or body is 
found and the growth is limited, partial paiwn’atwtmny is authoriml. 

Most of the o|K;rut«>rs have used the piatnKM)lic ixmte to obtain access to 
the gland. A few have employed the mes**eolic routo. Tliis ])rovcd fatal in 
Krocnlcin’s case. Here, the accidental division of the colica media artery 
caused gangrene of the transverso cohni. Schidicr divided the gastrohcpatic 
oinciitum, while Ruggi endeavored to ntach the pancreas by a retroperitoneal 
method, but without success. 

('arcinoma of the head of the pancreas presents peculiar difficulties. Small 
limited tumors may Im) enucleated, but this, of course, presuppf)scH that thi> 
ducts of Wirsung and Santorini have Ik-cii uninjured. If the malignant 
process is diffuse and the entire head affected, o])oratinn had bettor bo 
abandoned. Tho presence of imirartant hhaid-vcsaels alone prohibits inter¬ 
vention on the head of the pancreas. For example, tho optiration would noccs- 
sitato division of tho gastroduodenalis artery, which would lead to gangrene 
of tho duodenum. 

Hence, to effect a successful removal of tho head of tlio pancreas, it is 
necessary to add resection of the duodenum—in other words, to perform a 
pancreatoduodenectomy. This operation has fawn performed several times. 
The case of Michaux died of shock at tho conclusion of tho operation. (Jodi- 
villa, in a notable case, performed this apparently bizarre operati«)n. His 
patient died 20 days later from exhaustion. 

Pancreatoduodenectomy exposes the portal vein, tho inferior vena cava. 
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and the anperior mesenteric urteiy to mjmy< The operation entaib the 
resection of the duodenum, divimon of the common bile-duct, and section of 
the ducts of Wirsung and Santorini. To restore the normal physiological 
connections, a supplementary cholecysteuterostomy would be needed, and, 
moreover, an operation to r^air the divided pancreatic ducts and to re¬ 
establish the normal flow of pancreatic juice. The operation exposes the 
patient to shock, hemorrhage, gangrene of the intestine, and .suppression of 
the pancreatic secretion. 

SauvS and Desjardins, however, believe that this operation is justifiable 
and technically possible. Those surgeons independently worked out the tech¬ 
nic of the pancreatoduodenectomy. The researches of Desjardins slightly 
antedate those of Sauv6. 

Desjardins proposed the following procedure: (a) A median epigastric 
incision is made. This is prolonged above by continuing it upward to the right 
costal border, while below it is lengthened by directing it downward and to 
the left After generous exposure is obtained, the effort is made to liberate 
the duodenum. This is accomplished by a vertical incision parallel to and 2 
cm. from the right border of the second portion of the duodenum, (b) Liga¬ 
tion of the pyloric and gastroduodenalis arteri^ and freeing of the extreme 
right edge of the great omentum are the next steps, (e) Division and ligation 
of the common bile-duct follow. Continue the mobilization of the duodenum 
and pancreas to the level of the superior mesenteric vessels, (d) Clamp 
the pancreas obliquely, avoiding the colica media artery. Clamp the duodenum 
at the proposed site of section, and excise the combined duodenum and head of 
the pancreas, (e) Close the pylorus with sutures, after introducing into the 
cavity of the stomach the male portion of a Murphy button, (f) Perform a 
gastrojejunostomy, but before doing this insert 2 small Boari buttons into the 
lumen of the jejunum, (g) Incise the jejunum and cause a small part of the 
Boari button to protrude and put this into the lumen of the common bile- 
duct. The anastomosis is effected with the aid of a ligature, (h) Apply a 
chain ligature to the pancreatic stump for hemostasis, (i) Isolate the canal 
of Wirsung for 2 to 3 cm. and effect an anastomosis with the jejunum in the 
same manner as with the choledoidius. Drainage of the field of operation is 
the final stop. 

Desjardins says that this manner of disposal of the bile duct and the 
canal of Wirsung is possible only when the canal of Wirsung is dilated. If 
the operation is not feasible because of the contracted condition of the pancre¬ 
atic duct, one must implant the pancreatic duct into an excluded loop of 
jejunum, which in turn is anastomosed with the efferent loop of the gastro-. 
jejunostomy. Moreover, if the length and complexity of the operation seem 
to opntra-indicate the complete proceditre at 1 step, the 2-stage operation may 
be employed. At the primary operation perform the gastrojejunostomy, 
and at a later date remove the tumor and effect the biliary and- pancreatie 
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Sauv$ proposes the following technic: (n) Celiotomy and expostire of 
the operative field by a long median epigastric incision, (b) Ligation of 
the pyloric and gastroduodenalis arteries. Section of tlic pylorus with im¬ 
mediate closure by the suture method, (c) Incise the parietal peritoneum to 
the right of the second portion of the duodenum and mobilise it with the 
associated head of the pancreas by blunt dissection. Tho rctropancreatic 
separation is important and must bo carefully carried out. (d) Divide tho 
third part of the duodenum after taking note of tho position of the superior 
mesenteric arteries, (e) Separate tho so-eallcd “little head” of tho ^ncroos 
from the superior mesenteric vessels. Also, separate the ptulal vein from 
the head of the pancreas, (f) Ligate tho gastrodwidoualis artery and then 
remove the divided duodennin plus tho head of tho pancreas, which is clamped. 
Divide and ligate tho common bile-duct. 

These extensive procedures are supplemented by a gastrojejunostomy and 
choledo-entcrostomy, while tho pancreatic stump is hrought to tho level of the 
skin margins. Sauve, following Desjardins, adviH<>8 tho employmont «if tho 
2-8tage principle. 

A study of tho technic of these 2 proceilures 8ht)W8 that tho vital point 
of ditlercnw! lies in tho metliml «»f treating tho sUiiiip of tho pniiemis. Herein 
lies the crux of the entire siihjeet. KJirto would solve tho difficulty hy tho 
removal of tho entire gland. This, of course, would aid in Iteming tho 
liability of recurrem-e, for in the complete oi)eratiou an extonsivo removal 
of the gland would lie entailed. Franko reimrtwl a ease of HiHscossful removal 
of the entire gland in which a transitory glycosuria oticurrod. From tho 
views advanced by physiologists, it would appear that pancreatecdomy is a 
fatal operation in dogs. This was the opinion maintained by Minkowski 
and von Mchring, tho pioneer workers in this subject. Recent oxiierimontal 
work by Pawlow, Martinotti, and (’eehcrclli, however, seems to demonstrate 
that this is not always tho case. Moreover, caution must bo observed in 
transferring the results of animal experimentation to man. 

As stated above, the disposal of tho pancreatic stump has lioon tho subject 
of numerous studies. As a result of these, wo know that when a wound of 
tho pancreas is covered with peritoneum, tho tendency toward adhesion forma¬ 
tion is as strong as in the omentum. 

Sulitc believes that the method of treatment for the pancreatic stump 
advocated by Desjardins and Sauvfi is impracticable because of the possi¬ 
bility of necrosis and infection. Sauve conducted investigations u to the 
fate of the stump left within the intestine. He found that the extra-intcMtinal 
portion underwent acute inflammation and necrosis. Hence, he advised im¬ 
plantation of the skin; but this leads to an intractable ecxema. 

The studies of Coffey, whose work is a nattiral sequence to that of Sauve 
and Desjardins, are peidiaps the most brilliant of all. His earlier work con¬ 
cerned pancreatectomy while his later work was confined to pancroatoHsn- 
terostomy. As a result of his vast experimental work on dogs, Coffey would 
•oo 
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advise the following steps for performing pancreatectomy in the human: 
First: Removal of the head of the pancreas, bearing in mind the 3 dangers 
mentioned by Sauv6—^injury to the portal vein; injury to the superior mesen¬ 
teric veraels, which is followed by gangrene of the small intestine; and injury 
to the right colic artery, which is followed by gangre.no of a part of the colon. 
Removal of the head of the duodenum and pancreas is carried out as fol¬ 
lows: (a) A median in¬ 
cision from the ensiform 
to below the umbilicus, 
(b) Ligation of the py¬ 
loric artery and of the gas¬ 
troduodenal artery, (c) 
Section of the pylorus or 
duodenum just below the 
pylorus, (d) Division of 
the fascia along the right 
border of the duodenum, 
(e) Posterior dissection 
of the second portion of 
the duodenum ami the 
liead of the pancreas, (f) 
Section of the duodeiinui 
at a point sufficiently far 
from the superior mesen¬ 
teric vessels to protect 
them from injury. The 
dissection of the duo¬ 
denum should be carried 
to a point at which it can 
be easily separated from 
the head of the pancreas, 
but not to the mesenteric 
vessels, (g) Ligation be¬ 
low of the pancreatoduo¬ 
denal vessels, (h) Section 
of the duodenum and suture of its lower end. (i) Separation of the “lesser'’ 
pancreas from the mesenteric vessels which cross in front of this portion, (j) 
Separation of the pancreas from the portal vein, (k) Section of tlie head of 
the pancreas. (1) Ligation and division of the common bile-duct, division of 
the gastroduodenal artery, and removal of the portions of the duodenum and 
pancreas. The cut end of the bile duct and the cut end of the stomach or duode¬ 
num, as the case may be, are then held in clamps, and the cut end of the pan¬ 
creas wrapped in gause awaiting implantation into the loop of jejunum. 

Second: Tf the gastrocolic omentum has not already been severed to 





Fio. S.— Panchkato-bntkrohtohy. Suturina arms of intestinal 
loop together with primary Lrmhert suture. (Coffey.) 
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penult a good expoaui’c for work, this innv now U? done. An opening is 
made through the transverse ihesoeolon near its nx»t, through which a loop 
of jejunum 1 or 2 ft. in length is drawn. The punvreas is now implanted into 



the upiier portion of tliis intestine, the stoiini<-li or du.Mlemini is auaatomosed 
lower down, and the eoniinon bile duet iinphintiil still lower down. A few in¬ 
terrupted linen sutures fasten the intestine to the inesiK-olon as it passes up 



« - '‘ronvBitinc two arnw o( iiiKwtinal loop into n liiiclo lumen W 


a„.l a,.vv., II....UB1. «... »lit. Tl.™.. mitiira. »l«. -I™' »"■> P”™"* 

hernia. 


'(’oirey advises the following technic for paiicreato-enterostmny without 
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panciMteetomy in the hniiun : (a) Divide the gastrocolic omentum and loosen 
tile tail of the pancreas by dissection and ligation of the vessels, (b) Pick 
up a loop of jejunum as near to the ligament of Treitz as possible, and yet 
long enough to reach the tail of the pancreas with ease, (c) Perform entero* 
enterostomy between the links of the loops, (d) Make a hole through the 
mesocolon well to the left of the ligament and draw the loop of intestine 
through the opening, (e) Strip and cut the duct of the tail of the 
pancreas and plant it into the loop. Fasten the intestine to the mesocolon 
where it passes in and down through the opening, (f) Repair gastrocolic 
omentum. 



8-—^PAKCB«ATO-»iiT«Ko«roMT. Pawiiig intesUnal traotion mitures into 
the lumen and out through the wall of the intestine. (Coffey.) 


A(H.*ording to ('olToy, his operation is comparable to a cholccystcnterostomy. 
For example, when the pancreatic secretion cannot enter the head because of 
ah obstruction in the head, the tail roust bo united to the intestine, as it has 
been demonstrated that the pancreatic secretion flows easily in cither direc¬ 
tion. Coffey believes that in the future the operation will bo as important 
and as frequently performed as gastrojejunostomy. For nnatoToioa l reasons, 
the operation is much easier to perform in dogs. 

Von Faykis, one of the most recent experimenters, thinks that Coffey’s pro¬ 
cedure is safe and sound, but that it is not practicable in surgery, as it would 
unduly prolong an operation. As a result of his researches, v. Faykis recom¬ 
mends lateral implantation, maintaining that narrowing of the intestine does 
not occur. Moreover, titia objection is theoretical, ns a gastrojejunostomy is 
almost always performed. In case this is not done, stenosis is not likely to 
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ooour when the stump is not pushed too far. A study of the speouneu shows 
that the internal projecting part disappears with a resulting cicatrix. 

Kansch reports that he is not satisfied with the results of cholecystenteros" 
tomy, altliough an entcro-anastomosis was always |)orfoniied in addition. Ho 
lost sereral patients through cholangitis. Kansch, therefore, advises the per¬ 
formance of cholecvstogastrostomy or duodenostoiny, the former being espe¬ 
cially recommended by Hildebrand. But not in every case will it be po» 
sible to avoid cholecystcntcrostoiny. Under such conditions Kansch proceeds 
in the following way: An entcro-anastomosis is perfonned; the side piece of 



Flo. 9.—PAMciiSATO-iewTiiHowroMT. PreiMiriiig to intr^uco not iiid 
of iianen-aii into liiiiicii of inverO-d iut. (Ck>aey.) 


the intestine which leads away from that p*»iiit is cut through close to it and 
both ends closed. The longer one is oimcctcd with the gall-bladder and 
this part of the intestine changed into a narrow canal by continuous suture 
of the serosa. Kansch alwavs performs hepatocholangi-enterostomy or hepato- 
enterostomv in 2 intervals,'hepatostomy first His reasons are: (a) if the 
operation is not divided into 2 parts, the strain is too great; (b) it is moro 
difficult to stop hemorrhage; (c) one never knows whether, after tlie relief 
of the liver, the physiological passage will not become free and Ac major 
operation be thus rendered unnecessary. It is best to enter the liver from 
the gall-bladder, and afterward to connect the latter with the intestine. 

The formation of a new biliary duct may sometimes become necessary, and 
Kansch advises the formation of the new biliary duct out of the intestinal 
wall by plastic operation. 
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It u comparatively easy to extirpate the tail of the pancreas, yet mote 
difBeuH to do so with the central portion. The removal of the head of the 
pancreoB involvea the greatest di/Bculty, particularly because of the connection 
of the rest of the pancreas with the intMtine. Simple implantation of the 
duct is unsafe because tho broad surface of the incised pancreas is secreting. 
In 1 case of papillary carcinoma, Kaiisch removed tho head of the pancreas 
and turned the transversely bisected duodenum over the incised surface 
of the pancreas. Nine iiiouths after the operation the patient died from 
cholangitis. Post-mortem examination showed that the intestinal com- 



Fio. 10. PANOiiKATo-KNTKnosTOMT. Complete operation with primary miture. (Coffey.) 


munication with tho pancreas was working excellently; no metastascs were 
present. 

Xortality.—Owing to the loss of the juices which it occasions, cholecyst- 
ostomy has proved very unsatisfactory, the majority of the patients surviving 
but a few weeks at moat. For this reason Riedel, Korte, Villar, and Robson 
have practically abandoned its use. Better results are reported from chole- 
cystenterostomy, 6 to 8 months being the usual survival period. 

Qulekc, in 24 collected cases of extirpation of the pancreas, reports an 
operative mortality of 50 per cent. Those cases which survived operation 
lived 5 months at the most, all of the patients eventually dying from recur- 
rance or metastascs. The results, therefore, are not brilliantiy successful, but 
it would bo wrong to conclude that, in proportion to the risk to which the 
patient is exposed, there may not be a considerable gain. On the other hand, 
they would rather ^m to indicate the urgent necessity of timely operation. 
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The cases cited at least prove that extirpation of the pancreas is technically 
feasible and may be survived. 

Edr reports 71 cases of patients witli pancreatic carcinoma upon whom 
he performed palliative operations. Of this nuinlwr 10 lived considerably 
improved for 2 years, which would seem to dcinonstrato the value of such 
procedures in selected cases. 
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8UK0.KRY OF TMK 8FLKKN 
Ri'hmki.i. 8. Fowi.ku 

BUBOIOAL ANATOMY 

(^Modifird from /I. ti. Johnsons AdniJalion from MrrkrI) 

Tho iiorinal uplcoii iti a soft, elastic, rather fraddle organ of tetrahedron 
shape, confomiing to tho surnainding viscera, its base directed toward tho 
diaphragm, its apex downward. The general contour of the spleen is wnicavo- 
convex. There are 4 surfaces, diaphragmatic, gastric, renal, and basal. Tho 
diaphragmatic surface, the largest, lies beneath the ninth, tenth, and eleventh 
ribs. Tho longest diameter ct)rrcsp«nids very nearly with tho dinwtion of tho 
tenth rib. Rchiiul the diaphragm and between it and tho chest wall tho pleura 
extends IhIow every porti«»n of the spleen. The lung reaches posteriorly 
to tho level of tho eleventh dorsal vertebra, so that tho spleen is also partly 
mivcml by lung. The gastric surfu(*o is in n)ntnet with and monIdMl upon tho 
jHiaterior 8urfac*c of tho fundus of tho stomach, this (snituct obtaining «»nly 
when the st*)ma<-h is full. Tho renal surfai-e is in contact with the outer lM>rder 
of the upi)cr pole of the left kidney, the extent of siirfaco varying with tho 
IKisitioii of that organ. The basal snrfacre, the smallost, is in contact with 
the tail of the pancreas and tho splenic- fl<!xurc of tho colon. 

Tho spleen extends toward the middle line nearly or quite to tho tmrder of 
the eleventli dorsal vertebra. Laterally the lower part of tho spleen extends 
as far forward as the midaxillary line, but noniially not beyond a line drawn 
from tho left sternoclavicular joint to tho tip of the eleventh rib. Tho an¬ 
terior border is somewhat sharp and has one or more indentations, usually a 
single notch. The spleen moves with the diaphragm with respiration, but 
less so than the liver. The condition of fullness or emptiness of tho stomach 
and colon respectively has some effect upon tho position of the spleen. If 
an individual lies upon the right side of tho Ixxly, tho upper and anterior 
border of the spleen moves downward and forward a distance of .T to 4 cm. 
farther than when the subject stands erect or lies on his back. The spleen 
cannot be palpated when normal, nor can its limits be made out accurateijr 
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by percussion, except its lower and outer end. The area of splenic dullness 
may be abolished in emphysema or covered by pleuritic effusions. Tumors 
of the spleen may displace the diaphragm upward. This is more apt to occur 
in children than in adults, because in the former the phrenocolic ligament af¬ 
fords firmer support, holding the spleen firmly against the diaphragm. 

The spleen in the adult is, on the average, about 5 in. in length, 3 in. in 
breadth, and in. in thickness. The weight of the spleen in the cadaver 
is from ir)0 to 200 gms., and a sixth more when filled with blood. Its size 
varies under different conditions more than any other organ in the body. It 
is larger in proixirtion in children, increases in size after eating, and becomes 
regularly enlarged in a variety of diseases. It may become so large that it 
reaches to the pelvis and fills the abdomen. 

The spleen is held in place by folds of peritoneum containing firm bands 
of fibrous tissue. Such a fold passes from the loft crus of the diaphragm to 
the spleen. The suspensory ligament, phrenoai>lenie ligament, and the phreno- 
rolic ligament, emtenaculum lienis; the latter, passing from the diaphragm to 
the splenic fiexurc of the colon, supports the colon, and, since the splmi rests 
upon the colon, supports it also, fonning a kind of pocket for its reception. 
The gastrosplenic omentum, necessarily a loose connection, on account of 
the movements of the stomach, has but little influence in the fixation of the 
spleen. The ligaments of the spleen may become relaxed, permitting the 
spleen to fall down and hang free in the abdomen, supported by its vessels. 
The spleen is surrounded by a firm connective-tissue capsule, wdiich sends con¬ 
nective-tissue septa into the interior of the organ, affording support to the soft 
and friable paivnchyma. 

Blood Supply.—'I'he spleen receives for its size a very large supply of 
blood. The splenic artery runs a tortuous course, from right to left, and di¬ 
vides, before raiching the organ, into from (( to 12 branches. These vessels 
enter the hi him of the spleen, but do not anastomose in its substance. The 
splenic vein runs parallel with tlie artery, is double its size, lies below it, and 
empties into the portal vein. 

Anomalies. - -L. Ilrowu records a case in which there was no pedicle as such, 
4 very large distinct arteries taking the place of the pedicle. Small collee- 
tions of splenic tissue are occasionally found in the splenic pedicle, in the 
great omentum, in the transverse mesocolon, and at times in the tail of the 
pancreas. If not diseased, they are left undisturbed. 


SPLENX0T01C7 

History.—Orcig Smith gives an interesting account of the history of this 
operation. The operation is of some antiquity. Among the ancients it was 
performed supposedly to improve the wind of the individual. Pliny (A. D. 
23-70) makes the obsen*ntion that “sometimes it is a peculiar hindrance to 



SPLENECTOMY 


20!) 


runners^ so that they burn it away from those runners who are incommoded 
by it.” In 1681 Viard removed a spleen prolapsed through a wound. Dionis 
speaks of a sect of surgeons ^hich acquired notoriety about 1700 by their 
operations for removing the spleen. For prolapso of the spleen through a 
parietal wound, splenectomy was done by Matthias in 1078. For disease, the 
first operation, according to Collier, was jierfonned siuwssfully by /aceai'olli 
in 1549. The second operation, by Ferrerins in 1711, seems to have been the 
removal of a mdimoutary spItHui from an alis(*ess: it was also sueecssfiil. Uoth 
these operations have been discredited, (jiiittenbaum, in 1820, and Kiiehler, 
in 1856, each removed an enlarged spleen, each case dying in a few hours of 
hemorrhage. Spencer Wells removed a hypertrophic spleen in 180.'), the pa¬ 
tient dying in 0 days of either thrombosis or sepsis. Pean, in 1807, success¬ 
fully removed a cystic spleen. 

Indioations.—Spicnetttomy is indicated in certain eases of Kj)lfiiometjalii oc- 
companied by hemolylir anemia ami acbolurie jaundice- (lUand-Sutlon); in 
Banii’s disease (splenic anemia) prior to the stage of hepatic cirrhosis, i. o. 
before the liver has laxHimc hopelessly involved; in certain cases of hemateme- 
sis due to enyoryement of the yaslric and esoidmyeal veins conseiiuenl to oh- 
struction in the splenic vein (llland-Sutton); imssibly in certain cases of 
splenomegaly secondary to obstruction of the. itortal vein (niand-Suttou); in 
aneurysm of the splenic artery (Winckicr); in injuries; and in traumatic 
hernia of the spleen. 

In movable {ectopic) spleen, splenopexy has been effectual in some cases in 
retaining the spleen in position, but the symptoms have persisted and splciuH:- 
tomy has been usually required eventually. It is the operation of choico if 
the ectopic spleen has occasioned symptoms. Mixlerato mobility of a normal 
sized spleen without symptoms is not an indication for splenectomy. Exten¬ 
sive mobility, however, with its consiHpient danger of torsion of the jMsdicIc 
is a distinct indication. 

Splenectomy is also called for in twists of the pedicle, in tumors, malignant 
and benign, and in cysts. I )ermoid cysts are extremely rare; ef;hino(;o(5Cus cysts 
are rarely met with. Where splenectomy is impossible on account of adhesions, 
those operations which have proved efficacious in echinococcus cyst of the 
liver under similar circumstances are indicated, i. e. excision, resection, mar¬ 
supialization. In non-parasitio cysts, splenectomy is done where possible; 
otherwise excision of the cyst. 

Removal of the spleen may be indicated in Egyptian splenomegaly.^ In 
selecting cases for operation, the size of the spleen is of relatively little im¬ 
portance. Richards believes that the determining cause of death in these 

* In Kgypt a diMue with a clinical and pathological aspect similar to Banti disease 
is of frequent orrurrence. It has been deaeribed by Bay and Ferguson under the title of 
“Endemic Splenomegaly with Cirrhosis" and subsequently by Kirhards and Day under 
the name of “Egyptian splenomegaly." It presents certain marked differenees from ninny 
of the cases which have been classed with Banti’s disease. It pursues a definite and uui* 
form course. 
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ca$es » not the splenomegaly or anemia but the cirrhosis; therefor^ the condi¬ 
tion of the liver is the one essential factor. Early cases seldom apply for 
relief and in any event, if mild, should always be allowed the chance of spon¬ 
taneous recovery. Operation is contra-indicated in advanced cases with 
a«:ites and emaciation, llichards very aptly remarks that removal of the 
spleen cannot cure a cirrhosis that is so far advanced as to be visibly killing the 
patient, while the shock of the operation and the anesthetic are only too likely 
to hasten the end. Treating the ascites by a Tahtia or similar operation or by 
Patterson’s button is uniformly unsuccessful. These cases can be relioved 
by repeated tappings, and in some the ascites diminishes or disappears; this 
improvement is but temporary and, as a rule, death ensues in about 6 months 
(Day). Hummed up, iudicatioiis for operation in these cases are enlarged 
spleens and livers in cases in which the disease is severe and progressive, but 
which have not yet reached the ascitic stage. 

Splenectomy is indicated also when the spleen is intimately adherent to 
tumors whose removal is indicated; in splenomegaly (Gaucher type); in spon- 
ianeotts rupture, idiopathic, malarial, and typhoid; possibly in certain cases 
of pernicious anemia associated with chronic splenitis; in certain cases of 
hypertrophied spleen; and in idiopathic hypertrophy on account of the danger 
of rupture from even slight injury or bc<;ausc of discomfort from size and 
pressure on other organs, or by reason of twists of the pedicle. Simple hyper¬ 
trophy without complication is not an indication. In tnalarial hypertrophy 
o|)erntion is indicated in those cases which have a twisted pedicle. Aside 
from this the general indications are the large size of the organ, with pain 
and dragging and the danger of trauma, the mobility, with consequent ten¬ 
dency to rupture and tlto possibility of acute torsion of the pedicle. Spon¬ 
taneous nipture is not infrequent in the tropics. .Tonnesco has pointed out that 
splenectomy having for its aim the cure of the malarial condition is not founded 
on sound reasoning and should not bo an indication. Persistent anemia is 
given as an indication by some. Occasionally abscess is an indication. Splenec¬ 
tomy is indicated in recurring abscess of the spleen and ns a primary opera¬ 
tion in those cases in which adhesions are slight Splcnotomy is the operation 
of chpice if adhesions are firm. In the majority of cases adhesions are ex¬ 
tensive and splenectomy is impossible. Splenectomy has been occasionally 
done in tuberculous splenomegaly either because of a complicating rupture 
or with the intent of improving the constitutional symptoms. 

Contra-indimtioni. —Splenectomy is contra-indicated in erythemia (Va- 
quez’s disease); in leukemia; in diseases in which the spleen' is involved sec¬ 
ondarily, except as stated in the paragraph upon indications; when ad¬ 
hesions are extensive; in such general diseases as tuberculosis and syphilia; 
and in the usual general conditions contra-indicating a major surgical pro¬ 
cedure. 

Instruments Seqnired. —The usual instruments for making and closing a 
laparotomy incision are required. Special instruments required are a broad 
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retraetor for retracting the lower fibs; a costotome, in case Auvray’a mouion 
is iiscd or it becomes necessary to rraect the ribs; long ligatures on needles for 
controlling bleeding from adhesions in the vault of the diaphragm; 2 gastro¬ 
enterostomy clamps guarded by rubber tubing; mosquito forceps, several large 


gauze packs ready for quick use; and a 
strong scalpel for cutting across the rib 
cartilages. 

Incision.—The incision of choice is 
made along the outer border of the left 
rectus muscle from the costal arch 
downward, the length of the incision 
depending upon the size of the spleen 
to bo removed. If more room for 
manipulation is needed the incision may 
l)c extended at its upper end parallel 
with the costal border toward the mid¬ 
dle line (klayo) (Fig. 1), or Auvray’s 
incision may lx> employed. Auvray’s 
incision is particularly indicated in dif¬ 
ficult cases. The primary incision is 
made in the usual manner along the 
outer border of the loft rectus muscle. 



FlO. 1.— MaYO'h iNCimON rOH HpLBNKCrUIIT. 


Exploration having shown the case to .... 

bo a difficult one rwjuiring more room, the upper end of the incision is extended 
upward and posteriorly over the lower ribs at the level of the eighth inter¬ 
space (Fig. 2). The'flap of soft parts is dissected outward so as to expose 
the eighth, ninth, and tenth ribs (Fig. .‘I). This cartilaginous segment is now 

__ excised by dividing the carti- 

- 'V. lagos close to their anterior ex- 
trcmitics and freeing the seg- 
m ment from before backward 

I ^ /rmM below upward, kcop- 

M m during tho 

ill i diswH'tion. Finally the excision 

m i 111 ili I completed by separation of 

111 I nil lUl Hill segment a little anterior to 

1 111 ilUllillillkV costochondral juncture. A 

ill broad rot.ractor is used to raise 

jjljjl the remains of the thoracic bor- 

dcr. This, together with tho 
. . » „ a_. retraction of the soft parts, 

FlO. 2 .—AnVBAT’B iKCiaiOM fob SPtBBBCTOIlT. ^ ^ 

gives a good exposure of tho 




Fio. 2.— AnvBAT’B Ikcibiom fob SptBBBOioirr. 


entire spleen, and by manipulation every portion tsaii bo examined. T have 
used this incision with satisfaction, modifying it hi tho extent of sectioning 
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the cartilages anteriorly and incising slightly in the eighth interspace so as 
to allow of free retraction of the flap outward without actually removing it. 



Fio. 8.— Auybat’s OnBAlioN won SPLaNBoroiiT. Diaaeotion of ths 
aoft parts and exoIaioD of the oartilaginoua aegment. 


A third means of 
obtaining more room 
in difficult cases con¬ 
sists in carrying an 
oblique incision out¬ 
ward from the ver¬ 
tical incision and 
parallel to the costal 
margin. Such an ad¬ 
ditional incision is 
also of much value 
in cases in which the 
primary incision has 
been an exploratory 
one in the midline of 
the abtlomen. In this 
event the oblique in¬ 
cision will necessar¬ 


ily have to be a 

rather long one. Even with this long oblique incision combined with the 
median incision manipulation may be difficult} the incision to the outer side 


of the rectus is far 
preferable. 

Teohnio of Formal 
Spleneotomy. — In 
non-adherent spleen 
the operation is com¬ 
paratively simple. 
The main considera¬ 
tions are tfenilenesit 
in handling the or¬ 
gan to avoid injury 
to thn spleen itself; 
avoidance of stretch¬ 
ing the pedicle forci¬ 
bly or suddenly in 
delivering the spleen 
through the wound, 
to avoid rupture of 
the splenic vein; 



Fio. 4.— Awbat’s OmAnoM loa Snimcroinr. 


support of the spleen after delivery for the same reason; double ligation in 
sections of tho phrcnosplenic ligament when vascular; individual ligatures, 0 
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to 12| of the splenic vessels; and the avoidance of injury to the tail of the 
pancreas dnring ligation of the pedicle. In adherent spleen, to the above 
considerations is added the necessity for care in separating adhesions to other 
viscera. 

Having made an incision which suitably exposes tho spleen—in simple 
cases the straight incision already dcscrilxnl, in adherent cases the Auvrny or 
Mayo extension—^the left hand is passed over and around the spleen and tho 
existing conditions accurately dctonnintHl, .lonnescu advises that tlio o|)erHtor 
stand to the right of the patient, in which case the exploration is made with 
the right hand. This 
position of the opera* 
tor is advised by 
•Tonncsco on account 
of the greater ease of 
dealing with the ped¬ 
icle. The costal mar¬ 
gin is now forcibly 
elevated and retract¬ 
ed to tho left with a 
broad retractor, the 
upper part of the in¬ 
cision at its inner as¬ 
pect is retracted to 
the right, thus expos¬ 
ing the upper pole of 
the spleen. The 
phrenosplenic liga¬ 
ment is felt and in¬ 
spected and, if vascular, doubly ligat«Ml and sectioned. To facilitate this, the 
spleen is pressed downward and inward (Fig. 4). Adhesions limited to tho 
diaphragmatic area are separated by the fingers, and the spleen gently de¬ 
livered through the wound without strain on tho pedicle. F«)rtunatcly in 
large spleens the ligaments are usually stretched so that this inancuver is nut 
as difficult as it seems at first sight. In delivering the sph'en thnnigh tho 
wound, the lower pole is first delivered (Fig. .'i), tlien the upper pole. Imme¬ 
diately the spleen is delivered, a large, hot gauze pad is placed against the site 
of the diaphragmatic adhesions to check oozing. The spleen is supjiortcd hy an 
assistant and gently lowered to the left This puts the pedicle somewhat on 
the stretch and allows its ligation under inspetition. The stomach will show 
in the upper right side of the incision, tho colon in the middle and lower 
part of the incision. 

All adhesions are now double ligated and sectioned. Warm moist gauze 
pads are placed to protect the viscera. The pedicle itself is temporarily se¬ 
cured by a rubber-covered gastro-entcrostomy clamp (Mayo) at a snfficieiit 
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distance from tiie spleen to allow of the ready application of the ligatures 
. controlling the pedicle (Fig. ,6). If other viscera are cau^t in the clamp, no 
injuiy results; this is an important reason for using this kind of a clamp. The 
pedicle is now divided into several parts and each portion double ligated 
as close as possible to the spleen itself. Jonnesco advises the use of the fingers 
rather than an instrument in separating the vessels of the pedicle preparatory 
to double ligation, to avoid injury. If an atheromatous condition of the vmsels 
exists, care must be taken not to ligate them too forcibly. The pedicle is now 
sectioned between the ligatures and the spleen removed. Exceptionally it may 
not be possible to apply double ligatures on account of lack of room. This is of 



Fio. 6.—^Aunur’s Opbratiom fob SpLamcrouT. 


no special disadvantage, except as it permits soiling of the operative field by 
,blood from the spleen. Tlie clamp is now loosened but not removed, and any 
additional bleeding points are secured. Finally, the raw surface of the stump^ 
is sewed over, the clamp is removed, and the stump is allowed to slip back (Fig. 
7). The diaphragmatic pack is removed,'and any bleeding points on the dia¬ 
phragmatic vault secured by suture. This lattw is facilitated by Iftoad retrae- 
tion of the stomach and intestine to the right and downward, and of the costal 
margin to the left and upward. The field of operation is now reviewed, clots 
removed and the wound completely closed save in those exceptional oases in 
which oozing from the diaphragmatic adhesions necessitates tamponade. If 
hemorrhage from the spleen occurs during the operation, due to injury of the 
splenic tissue, the best method of control is to immediately bring the spleen out¬ 
side the abdomen, at the same time grasping the pedicle. 

^easotOBiy in Injury.— In rupture or wounds of spleens of normal size 
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and position, it is important that the incision he properly pla^ so tiiat tiie 
necessary manipulations may bo carried out quickly. If a median exploratory 
has been used, the necessary oblique incision should be quickly added 
to it To bo of avail, the operation must be perfortncd early. No time sliould 
be lost in arresting the hemorrhage. Immediately the source of the bleeding 
bas been ascertained to be tlie spleen, the pedicle of the spleen sliould be 
grasped between the fingers and further hemorrhage prevented. 'ITiis is par¬ 
ticularly important, for, as soon as the abdomen is opened, the relief of intra- 


FlO. 7. —AUVRAT'm OpBRATION fob 8PI.BNaOTOIiT. 



abdominal pressure afforded by the incision renders bleeding from tho in¬ 
jured spleen more forcible. In ruptures and injuries to enlarged spleens the 
incision will bo more apt to be properly placed by reason of tho easier diag- 

nosis. . , « j! it. 

Having temporarily controlled tho hemorrhage by finger pressure of the 

psdiele, which must not be left unguarded for an insUm^ the fluid blood 
and clots are rapidly cleared away and the extent of the injury is noted. If 
the injury is too extensive for repair—and most injuries are—splenectomy is 
at once proceeded with. Tho spleen is separated from all of its normal at¬ 
tachments, and in the case of an already diseased spleen, from all adhraions, 
in the ss*"** manner as in formal splenectomy, except that tho pedicle is 
grasped and tho spleen brought into the wound and swung to the left, thus 
exposing tho pedicle. Tho splenic tissue is usually quite friable and by reason 
of the injury often mushy. If a clamp has been substituted for the fingom 
to grasp the pedicle before delivery of the spleen through the wound, it should 
tic 
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be of the gastro-enterostomj tj^pe wJth its bJades covered by rubber tubing to 
prevent possible injury to adjacent viscera, which, in the haste of application, 
may be grasped with the pedicle. The pedicle, if not previously clamped, is 
now clamped and, since this is done visually, any reliable clamp may be used, 
though a gaatro-enterostomy clamp is preferable. If the condition of the pa¬ 
tients permits, the pedicle is secured as in formal splenectomy; otherwise, it 
is transfixed, care being taken not to injure tho vessels, and is tied in 2 sec¬ 
tions. A 13a lance and Edmund’s stay knot is used for this purpose. The clamps 
and the ligatures should bo placed as near the hilum as possible. The clamps 
are loosened, the pedicle is inspected, and, if all bleeding has Imjcii arrested, the 
pedicle is allowed to slip back. The diaphragmatic pack, as used in formal 
splenectomy, has by this time absorbed considerable of the effused blood. 
The remaining free blood and clots are rapidly removed, the diaphragmatic 
vault inspected, and bleeding areas, if any, secured by suture. Tho ab¬ 
domen is filled with warm saline solution and the wound closed without 
drainage. 

In a hypertrophied spleen, the site of injury, removal may bo extremely 
difficult, both on account of the friability of tho organ and on account of 
adhesions. Tn some cases it is necessary to first ligate or clamp the pedicle 
and begin the separation of tho organ at this point. Jn cases in which splenec¬ 
tomy is impossible, an attempt should be made to ligate the pedicle or, failing 
this, to clamp it, leaving tho clamp in situ. Failing all else, tamponade should 
1)0 made, but it is at best a make-shift 

Proo^nrei Other than Splenectomy in Dealing with Injuries to the Spleen. 
—^If tho wound or laceration of the spleen is quite small or clean cut, suturing 
may bo employed, but this will only exceptionally be found possible. Splenec¬ 
tomy will always bo tho method of choice in most cases. A round needle, with 
a suture just a trifle larger than the caliber of the needle, should be n»)d, and 
great care and gentleness must be exercised that the sutures do not cut through. 
Suturm should not be tied tightly, but just snug enough to secure accurate 
apposition of the surfaces, which is essential. One objection to suture methods 
is that injuries of tho under surface of the spleen arc apt to be overlooked. 
Where injury to the spleen is co-existent with other serious injuries requiring 
operation, it may be permissible to use sutures to close the wound in the 
spleen if it is of a nature suitable for accurate closure. In cases where the 
capsule is tom loose, the thermocautery has proved useful in controlling 
oozing. Tho omentum has been successfully used (Lange) to control bleed¬ 
ing by packing it into the splenic wound in the case of a stab wound. Qauze 
tamponade has rarely proved successful, and is to be deprecated except as a 
last resort in cases too adherent to permit of splenectomy. In experiments 
on dogs, carried on by Sheldon, rubber-covered clamps were applied to the 
pedicle of a traumatized spleen for 4 hours; upon removal of the clamps, 
hemorrhage did not occur. No packing was employed. 

Spleaeotomy for movable (eotopio) spleen is a comparatively simple pro- 
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cediire ou account of the greatly eloiigati'd pedicle. In aome eases, however, 
in which the ectopic spleen has become fixed by adhesions, splenectomy may 
be very difficult. 

Splenectomy in Traumatic Hernia of the Spleen. —(\ises of traumatic her¬ 
nia of the spleen are so rare as to U* surgical cnric»sities. In very re«*ent caaos 
without injury ti> tlie splwn the organ may ls‘ ideansed, the wound enlarged if 
necessary, and the aplt>en gcmtly n'placetl: under other circnmstances the splctm 
is removed. In rwi'iit cns<’s this is iu»t a formidable pnK*e<lure. In cases in 
which the (‘ondition has existed for s«>me time, the ]K‘dicle is ligattnl and, if 
not already firmly ii.\ed in the abdominal wound by adhesions, is secured 
there by suture. In the rare cast's of gangrene of a hcmiatwl spleen tho 
thermocautery is ustiful in tho removal. 

Splenectomy in Acute Torsion of the Pedicle in Hovnhle Spleen. —While, as 
shown by Senn, regeneration of spleen tissue is possible, it is not wise to resort 
to any form of o)K!ration other than spleiurtomy, even in eases in which tho 
torsion is not complete. The risk of gangrene, embolism, or, at tho very least, 
recurrenct* of the condition is t<H) great, while tho value of tho spleen to tho 
organism is too small in comparison. 

TKClIXIC.- 'I'iie incision in c.incs In trhirh lint diaynonis han been made 
(these will lie in the majority, as the character and l(K>ntion of tho tumor 
and the usual occurrence of the lesion in persons who arc known to have an 
enlargement of the s]dcen, will at least suggest tho probability of tho condi¬ 
tion) will be as for formal splenecttnny. 

I'hc incision in ruaca in irbich lint dinf/nmus has not been made will be a 
median cx])luratory laparotomy, tho employment of which will not materially 
render the removal of the splcc'u more difficult, f«>r tho reason that tho previous 
mobility of the organ lias so stretched tho lipiments as to make its removal 
fairly easy. Having extended the incision sufficiently to givo ready access to 
the iK'dicIo and having packed back tho oinontum and stomach with laparotomy 
jiads to givo a clear view of the situation, as well as to soak up any fluid which 
may ho prosmit, the ja-dicle is untwisted and tho spleen brought into the wound. 
The torsion is usually in the same direettion as tho hands of a clock. Ono or 
several twists may lie present. The vessels of tho pcdicio arc seen to bo 
throinboK'd. In almost all cases, owing to the great length of tho pcdicio, tho 
spleen can be brought outside the abdominal wound before untwisting tho 
pedicle, and tho entire pr«s*cdurc can lai done under direct observation. Ad¬ 
hesions arc rarely met w'ith. When present, they are usually omental, recent, 
and readily freed. Even greater cure must bo exercised in dealing with tho 
pedicle than in formal splenectomy, as the torsion may have further weakened 
the pedicle, and tearing of the veins is quite possible, as is also the displace¬ 
ment of the clots in the veins, with subsequent embolism. In applying tho 
rublior-pi’otectcd gasteo-enterostomy ••lamp to tho pcdicio, care must be taken 
to place it proximal to the ]>urtiun of the pedicle which has been the site of acute 
torsion, so that emboli may not lie displaced. The pcfliclo is then cut across 
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and the spleen removed. The sabsequent treatment of the pedide ia as in 
formal splenectomy. 

In cases operated upon early, the accompanying peritoneal effusion is not 
infectious and is readily cared for by the peritoneum, so that drainage is 
unnecessary. The laparotomy pads introduced at the commencement of the 
operation soak up most of the fluid. Irrigation is unnecessary. In more ad¬ 
vanced cases, with impending gangrene, 1 or more cigarette drains may be left 
in contact with the stump of the pedicle. These may bo secured in place by 
being very lightly sutured with fine catgut to the stump of the pedicle distal 
to the ligatures controlling it. Drainage, if used, is dispensed with in 48 
hours or as soon as the sutures securing the drain loosen. Pronounced trac¬ 
tion on the drain is to be avoided, though, if the drain has been properly se¬ 
cured, this cannot result in hemorrhage. Diffuse peritonitis is treated by the 
Fowler position and other adjuncts to the treatment of this complication. 

THE AETEB-COT7BSB. —The mortality is low, 6.2 per cent, in 48 cases col¬ 
lected by Hartmann, although other statistics give a much higher percentage. 
In practically all cases the peritoneal symptoms immediately disappear upon 
removal of the spleen. 

CompIioatioBS of Splenectomy.—^The after-course is usually uneventful un¬ 
less the disease for which the operation is done was accompanied by prolonged 
anemia. In a few cases, pain in the long bones is complained of, and occa¬ 
sionally enlargement of the superficial lymphatics is noted. Secondary hemor¬ 
rhage is apt to occur if the pedicle was ligated eii masse, especially if the liga¬ 
ture was applied while the pedicle was tense. In the latter event it is due to 
retraction of the tissues following relief of the tension. The treatment is imme¬ 
diate operation with more exact hemostasis. In those patients already suffering 
from severe anemia, blood transfusion is essential to success in the treatment of 
secondary hemorrhage. 

INJTJBIES TO THE PANCBEAS. —^Iho tail of the panoreas is at times so inti¬ 
mately associated with the pedicle of the spleen as to allow its inclusion in 
the ligature securing the pediola This happened in 3 of 31 splenectomies 
done by Wm. J. Mayo. In one case about V/^ in. was found attached to the 
spleen, and the pancreatic duct was plainly visible in the ligated stump. After 
oovering the stump with peritoneal tissue and attaching a drain, it was al¬ 
lowed to drop back into position. No discharge of pancreatic secretion fol¬ 
lowed. In the second case the tail of the pancreas was found tied in tlie pedicle 
about an inch from the tip. As the case was one of splenic anemia and the 
patient in poor condition, the stump was allowed to drop back without further 
treatment. In these 2 cases the inclusion of the pancreas in the ligature was 
accidental. In the third case, in ligating the splenic pedicle in sections, the 
ligature applied to the splenio artery cut through the vessel on account of the 
afteromatoua condition of the latter, and a second ligature, likewise firmly 
applied, also out through. Thereupon a double catgut strand was placed 
about the entire body of the pancreas about 3 in. from the tail, including 
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the splenic vessels, the pancreas being used to strengthen the walls of the 
vessels. As this ligature was pulled taut, tlie pancreatic tissues were con¬ 
siderably crushed; hemorrhage was immediately controlled. A second liga¬ 
ture was applied further to tlie right in order to prevent, so far as possible, 
secondary hemorrhage due to softening of the pancreatic tisanes and secondary 
loosening of the ligatures. Mayo says it is probable that a complete separa¬ 
tion of 4 in. of the pancreas so ligated occurred. The caso made a good re¬ 
covery. 

In connection with the occurrence of this complication, it should be re¬ 
membered that Coffey demonstrated experinientally that ligation of the pan¬ 
creatic duct, with or without the surrounding pancreatic tissue, did not re¬ 
sult in permanently occluding the pancreatic duct but that regeneration oc¬ 
curred and the duct reunited in a few days. 

According to von Hersczel, fever following splencelomg is due to injury to 
the tail of the pancreas. For this reason, he advises ligation of the splenic 
pedicle as close to the spleen as possible. He claims that the injury to the 
pancreas sets free the fat-splitting elements which produce fat necrosis and a 
consequent peculiar fever. 

TIIBOMBOSIS OF TUB SPLENIC VEIN.— The thrombus may extend into 
the superior or inferior mesenteric vein or both and completely or partially 
occlude the vessels. Eccovery has been reported (Summers) following sec¬ 
ondary laparotomy with infolding of the gangrenous intestinal areas and 
drainage. The prevention would seem to bo more gentle operative innnipn- 
latibn of the pedicle. The symptoms aro those of shock, abdominal pain and 
vomiting. The possibility of the complication should always bo borne in 
mind. 

CASTRO-INTESTINAL UEMORKIIACE. —Gastro-iiitcstinal hemorrhage may 
follow splenectomy. This is a serious complication, attributed by T.oihlcin to 
thrombosis of the short branches of the splenic artery. To avoid this, the 
arteries should be tied close to the hilum. 

Statistics.—The table on page .310 is a compilation of the cases collected 
by Besscl-TTagcn to 1900, George Ben Johnston, 1000 to 1908, and Doaver and 
Ashhurst, 1908-1012. 

Excluding from the Bessel-Hagcn-Johnston table those cases in which 
splenectomy was done for leukemia, injury, or miscellaneous conditions, there 
remains a total of 49G cases, of which 398 recovered and 08 died, a mortality 
percentage of 19.75. 

Deaver and Ashhurst’s collected statisti<» of all cases of splenectomy 
from 1908 to 1911 inclusive, give a total of 176 cases, with .37 deaths, a 
mortality percentage of 21.02. If the 77 cases of injury with 21 deaths 
are excluded, the mortality percentage is 16.1. Combining those statis¬ 
tics gives a total of 605 cases, exclusive of splenectomy for injury or 
leukemia, of which 481 recovered end 114 died, a mortality percentage of 
• 19.1. 
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mnsncAii sdhuaby 



Tom. 

Bsoona» 

Dm 

MoaTAUrr 

rsmuTAQs 

Idiopathic hypertrophy . 

... 81 

60 

21 

25.9 

Idiopathic hypertrophy, ectopic spleen... 

.. 64 

68 

6 

9.4 

Idiopathic hypertrophy, twisted icicle.. 

.. .32 

24 

8 

25. 

Malarial hypertrophy... 

.. 165 

124 

. 41 

24..S 

Malarial hypertrophy, ectopic spleen. 

.. 42 

41 

1 

2.1 

Malarial hn>ertrophy, twisted pedicle... 

.. 15 

13 

2 

1.5.3 

Splenic anemia . 

.. 98 

77 

21 

21.4 

Cysts, hydatid . 

.. 29 

23 

6 

20.3 

Cysts, non-parasitiv. 

.. 25 

24 

1 

4. 

Tuberculosis of spleen. 

.. 15 

12 

3 

20. 

Sarcoma of spleen. 

.. 15 

12 

3 

20. 

Abscess of spleen. 

.. 9 

8 

1 

11.1 

Wounds and injuries. 

.. 227 

155 

72 

81.7 

Total. 

,.. 817 

631 

186 

22.7 


Collected statistics such as the above do not ^ivc an accurate understanding 
of the mortality following splenectomy, as fatal eases are not apt to be reported 
unless of special interest through the pathological findings. Of much greater 
value are the statistics reported by individuals cotnprisiug the total number 
of cases cared for by them. Of interest in this connection is the report by 
Kichards of 22 cases of splenectomy for Egyptian splenomegaly with 4 deaths, 
2 in the final stage of tlio disease; of 18 eases of splenectomy for splenic anemia 
by Mayo with a mortality of 11 1/1) per cent.; of 27 cases of splenectomy re¬ 
ported by Mayo, including the above, with a mortality of 7.4 per cent. 

SPLENECTOMY IN BANTI'B DISEASE (SPLENIC ANEMIA). —The benefit 
which the patient derives from splenectomy in splenic anemia depends upon the 
stage of the disease at which the operation is perfonned. Done early, the 
operation is curative. Of 30 cases collected by Banti, including 10 of bis 
own, 4 were operated upon in the first stage of the disease; of these 3 were 
cured; 22 were operated upon in the second stage of the disease; 13 wera 
cured; 4 were operated upon in the third stage, and 1 was cured. Of 18 
eases operated upon by W. 3. Mayo, 2 died as a result of the operation, 12 
were well from 1 to 7 years after the operation, 2 were improved, 1 died 3 
years after the operation, showing improvement until shortly before death, 
and 1 died 2^* years after operation, cause unknown. 

SPLENECTOMY IN EGYPTIAN SPLENOMEGALY. —Of 22 patients operated 
upon by Richards and Aly Bey, 4 died. Of the fatal cases, 2 had progressed 
to the stage of ascites and should not have been operated upon, one of them 
succumbing on the third day with delirium and coma; the other made an 
apparently complete recovery at first, but on the eighteenth day developed 
portal thrombosis. Of the 2 fatal cases without ascites, one died of acute 
dilatation of the stomach; the other sank steadily and died the day following 
operation. This case had chronic pleurisy, a very fatty heart and kidneys. 
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ankyloetoma infection, and extensive bilharziasis of the bladder, ureters, and 
rectum. 

Thus, in this series of cases, there is a mortality of 18 per cent Ex* 
eluding the 2 advanced cases with ascites, in which operation was really 
contra-indicated, the mortality is 10 ])or cent This probably represents 
abont the real mortality of the operation when restricted to cases in the pre- 
ascitic stage. Eighteen cases were succt^ssful in that the patients loft the 
hospital in better condition than they entered it. Homo of these cases wore 
seen 0 months to 2\'^ years after the ojteratiou and were in good condition, 
some of them doing hard physical work. 

81M,RNKnTO.\iy FOR HIIPTIIKK OF TIIK 81 'I.KKN IN TYIMIOIO FKVEB. 
—Of tlic 1.'! ciws of rupture of the sjilivii in typhoid fever nteunled, in only 4 was 
o|)crHtion iierforineil mid in only t of these (('onner iind Itownes ease) was the diag¬ 
nosis made and a sueei'ssfiil o|iera)ion |ierfornii'd. 

8PLKNKCTOMY l-'OK HPLKNOMKtJAIiY OF TIIK OAITCIIKH TYI'K.- Of this tyiMJ 
of splenomegaly tlien' have Ummi Hi cases reported, vc*ritied by o]N>ration or at 
autopsy. In 1(1 cases splencctoiny was performed, with H recoveries and 2 
deaths. Hpleiicctoniy in these cases has resulted in the relief of symptoms. 


SPLENOTOMY 

Indications.—Splcnotomy is indicutiMl in ahsimascs and in cysts, when 
sjilenectoiny is ini]Missihlo on account of adhesions. In the former event ad¬ 
hesions ai'c nsnally present to u eonsidcrahic extent, conscipiontly splonotomy 
is the nsmil operation; in the latter, splenectomy is the operation of choice 
and s}ilcnotomy the operation of necessity when dense adhesions aro present. 

Ineision.—For purposes of incision, a sph^en, the site of a cyst or abscess, 
may lie reached by I of :| routes: by an abdominal incision, by a kidney in- 
1 ‘ision carried more forward and more parallel to the ribs than the ordinary 
kidney incision, or by resecting the ninth or tenth ribs in the postaxillary 
lino and going through the pleura and diaphragm. The incision should bo 
made whci'c the bulging of the tumor is most prominent. 

Teohnic in Abscess of the Spleen.—In abscess, in case an abdominal in¬ 
cision is used, if adhesions have not formed to an extent sutticient to protect 
the abdominal cavity, the peritoneum is protcxitcd by laparotomy pads and 
the incision made through the splenic tissue and into the absenss by means of 
the thermocautery. Great care and gentleness arc necessaiy on account of 
the friability of the spleen, rsually, owing to its friability, it is impossible 
to suture the edges of the opening in the spleen to the abdominal wound. It 
is, therefore, necessary that very careful packing he made lietween the spleen 
and the abdominal wound in order to promote adhesions. Where possible 
the operation should be done in 2 stages, first introducing packing to promote 
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adhesions and after 24 to 48 honrs opening the spleen with the thermooauteiy. 
In many oases the spleen is already so broken down that delay will not 
practical and one must be content with opening the abscess and li|^tly packing 
it In some cases it will be found that the spleen is much disorganiaed, a 
groat mass of splenic tissue seeming to lie in the abscess cavity. In such 
cases the loose tissue is gently removed. Irrigation dionld not be employed 
on account of the danger of hemorrhage. Secondaiy hemorrhage is always 
imminent in these cases and in the course of the after-treatment large masses 
of splenic tissue may come away. If the abscess has a fairly well-defined 
wail or zone of infiammation about it, tube drainage is indicated. In case 
a transpleural incision is used, a siifficient excision of the ninth or tenth 
ribs, or both, is made to give access to the spleen. This incision is carried 
through the pleura, the opposing cut edges of the pleura being sutured to 
prevent infection of the pleural cavity, and the incision is then deepened 
through the diaphragm down to the spleen. Hero again it is advisable to 
pack and wait 24 hours before, incising the spleen. If this is not possible, 
the spleen must be immediately opened and the abscess cavity treated as 
above. The same principles arc to be observed in case a kidney incision has 
been used. This incision has boon used quite frequently on account of 
mistakes in diagnosis. 

Teohnio in Cysts of the Spleen. —Occasionally cysts are encountered which it 
is not advisable to extirpate on account of the difiicultics and dangers 
attendant on such a procedure, for example, adherent serous, blood, and 
echinococcus cysts. In such cases the cyst wall is attached by suture to the 
abdominal wall, and either opened immediately or after 48 hours have elapsed 
to allow of the formation of protecting adhesions. The latter procedure 
constitutes essentially an extraperitoneal operation and almost certainly pre¬ 
cludes the occurrence of peritonitis through peritoneal contamination by cyst 
contents. If preliminary suturing is not possible, on account of the friability 
of the cyst wall or splenic tiranc covering it, adhesions may first bo promoted 
by packing, and after 24 or 48 hours the cyst may be opened. 

Aft•^treatInent of Splenotomy for Absoess.—In cases in which the infection 
is limited to the spleen, recovery is the rule. The wound is firmly but gently 
tamponed to guard against hemorrhage. The tamponade is removed on the 
fourth day, and the cavity li^tly repacked every second day. No irrigation 
should be used for fear of setting up bleeding. Large masses of splenic tissue 
will slough and come away. These should not be forcibly removed but should 
be allowed to separate themselves. 8epsu is a common complication. Sec¬ 
ondary hemorrhage is always imminent The condition of the patient from 
the time the lesion is recognized is, as a rule, such as to preclude any major 
operative procedure such as splenectomy. Great care and gentleness are 
necessary in the management of the wound. 

After-treatment of S^enotomy for Cysts. —On account of the large surface 
of the lining of the sac, in many instances a secreting membrane, and the im- 
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possibility of efficient drainage, asepsis is particularly difficult to maintain. 
Healing occurs by shrinkage and collapse of the sac wall. This latter is 
hastened by intra-abdominal pressure. Should the healing process, however, 
proceed too quickly, adhesions will form between adjacent folds of the sac and 
pockets will result Fortunately, if such an accident happens, it will be easier 
for the retained secretions to find an escape throu(di the recently fonned ad¬ 
hesions than throu^ the sac wall. Nevertheless, pocketing is to bo avoided as 
much as possible. WTien shrinkage is complete, the sac cavity is obliterated and 
the fistulous opening in the abdominal wall closes readily as a rule. Tho process 
occupies from 3 to 6 weeks, unless infection has supervened, when a much 
longer time may elapse before healing is complete. 

Tho most efficient drainage is obtained by a thick-walled rubber tube, 1 
in. in diameter, through which is introduced enough sterile gauso to ItKMoly 
fill tho cavity. This prevents tix> rapid collapse and tho sulMcquent forma¬ 
tion of pockets. It does not interfere at all with tho shrinkage of the sac. Tho 
rubber drainage tube should not extend more than a short distanco into tho 
sac cavity. It must not press against the opposite wall of tho sac or necrosis 
and perforation may ensue. A short glass tube with a wide flange to prevent 
it slipping into the sac cavity may bo employed. If of rubber, tho tube is 
hold in place by a largo safety pin passed through its wall. To tho pin is 
fastened a tape, which is tied around the Itody or fastened with ndhesivo 
plaster. Tho flanged glass tube will bo found more comfortable. Tho pur¬ 
pose of tho tube is twofold, to keep tho fistulous tract leading into tho sac 
cavity dilated until complete closure of tho sac is ctfcctod and to provide 
drainage for tho sac secretions. It is not removed, except for cleansing, until 
complete closure of tho sac has occurred, although a shorter tubo may bo in¬ 
troduced in its place as healing progresses. It also acts as a safety valve in 
case pockets have formed. I'he loose gauxe packing is removed at tho end 
of 48 hours and a smaller amount of gauxo introduced. This gauxo is changed 
twice daily, once daily or every other day, according to tho amount of se¬ 
cretion, until complete closure is effected. Plain gauze fulfills every indica¬ 
tion and promotes tho formation of granulations. At each dressing a smaller 
quantity of ganze is introduced pari pasnu wdth 'the decrease in tho size of the 
cavity. The outer gauze dressings are changed as frequently as soiled. Drain¬ 
age will l)c facilitated by frequently changing the position of tho patient. 
Should infection supervene in spite of every precaution, disinfecting measures 
must be introduced. Irrigation will be found the most efficient of these. Ac¬ 
cording to the amount of the discharge and the virulence of tho infection, the 
cavity may be irrigated with saline or borosalicylic solution once, twice or 
thrice daily, the gauze packing being renewed at each irrigation. The em¬ 
ployment of stronger antiseptics is not justifiable, as they tend to increase the 
necrosis of the sae wall, and from such a necrosis, perforation and peritonitis 
may result. Prolonged suppuration here, as elsewhere, will cause great de¬ 
terioration in the health of the patient and may even result in death. Asepsis 
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must be rigid throughout the entire course of wound healing. After removal 
of the- tube, the resulting fistula is stimulated to promote more rapid elosure. 

Echinooooou Cysts. —^Echinococcus cysts are treated on the same principle 
as other cysts, but in order to effect a cure the sac lining containing the 
echinococcus hooklets must be either removed or destroyed. This latter is 
not surely effected by shrinkage of the sac, and the introduction of chemicals 
of sufficient strength to destroy the lining membrane is dangerous. The 
procedure which has met with greatest success consists in the gradual separa¬ 
tion of the mother sac from its fibrous capsule by allowing a stream of saline 
solution to flow between them. Some 7 to 14 days may be otxjupied by this 
procedure, the mother cyst being gently and gradually separated until finally 
it is entirely removed. A rapid shrinkage of the fibrous capsule follows. 
The cavity is irrigated daily with mild iodiii solution. Should calcification 
occur in tlie cyst lining, the calcareous deposits must Iw removed with a sharp 
curet, or healing will be greatly prolonged and a persistent fistula will result. 


SPLENOPEXY ' 

Indloations. —^Fixation of the spleen is rarely indicated, a movable spleen 
usually being diseased and, therefore, requiring splenectomy. In movable 
spleen not the seat of disease palliative treatment may bo tried. A belt may 
be applied of the same character as that used in the treatment of movable 
kidney. Should this not retain the spleen in position and cause complete 
relief of the symptoms, splenectomy is not only justifiable but it is to be ad¬ 
vocated, if for no other reason than that it protects the patient against the 
danger of torsion of the pedicle. Splenectomy is preferable to splenopexy, as 
the latter docs not in most instances entirely relieve tlio symptoms. 

Lanz cites a case in which ligation of the splenic artery in a case of ectopic 
aplccn too adherent to allow of removal effected cure, probably by atrophy of 
the spleen. 

Technic of Splenopexy. —(1) An oblique abdominal incision parallel to 
the ribs is made, 12 cm. long; (2) a peritoneal diaphragmatic pocket is 
formed by a transverse incision of about 10 cm. through the peritoneum on 
the inferior surface of the diaphragm at the level of the tenth and eleventh 
ribs. The length of this incision corresponds to that of the anteroposterior 
diameter of the spleen. The inferior lip of this incision is dissected over a 
sufficient area to form a podeet for the spleen. (3) The lower polo of the 
spleen is slipped into this pocket and there fixed. To prevent the pocket 
from enlarging, the peritoneum at the bottom of the pocket is attached to 
the underlying tissues by a few catgut stitches. A similar pocket may be 
made by dissecting the upper lip of this incision and the spleen may be placed 
therein, the peritoneal incision being closed down to the pedicle (Guibel. 

BYDTGIEB’8 METHOD. —A median abdominal incision is made and the 
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peritoneum is incised between the tenth and eleventh riba. A pocket is then 
formed behind the peritoneum into which is placed the lower pole of the splocn. 
The gastrosplenic ligament is sutured to the free border of the podcet. 

BABDENHEUEB’8 UBTHOO. —An incision is made in the axillary line from 
the tenth rib to the iliac crest The incision is deepened as far as the peri¬ 
toneum, which is first dissected out to each side of the abdominal wound 
and then opened. The spleen is brought through this opening, and tho peri¬ 
toneum sutured down to the hiluin. Additional sutures secure tho spleen 
to the tenth rib. 

BCHIASSI’S METHOD. —A vertical iucision is made 15 to 20 cm. in length, 
and is extended parallel to the left costal margin transversely to tho right. 
The omentum is sutured on the superior and inferior lateral edges of the 
rectangular flap and from 3 to 6 sutures are applied, securing tho spleen to 
the abdominal wall. 

OTHEB METHODS. — I'uffier sutures tho spleen to tlte diaphragm or to the 
abdominal wall. Kouuvr fixes tho spleen by surrounding it with gauae to 
promote adhesions. 

After-treatment of Splenopexy.—These patients should be kept in bed for 4 
weeks and should recline for tho most part on the left side, with tho foot of 
the bed somewhat elevated. A supporting binder should ho worn for 3 months. 
Corsets affording proper support should bo advised. 

Exosplenopexy consists in suturing tho spleen outside the peritoneal cavity 
in tho abdominal wall, with tho idea of gradually causing its elimination. 


8PLENOOLB1SI8 

Splenocleisis (Schiassi) has been advised in splenic anemia. It consists 
in surrounding tho enlarged spleen with iodoform gaiiao, witli the idea of 
producing adhesions through the contraction of which it is hoped that reduo- 
tion in tho size of the spleen will occur and also that venous anastomoses 
will result and divert the blood from the spleen. Tho results of splenectomy in 
splenic anemia are, however, so excellent that no other operation need be 
considered. 
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CHAPTER VII 


OPERATIONS UPON THE SMALL INTESTINE, MESENTEBT AND OMENTUM 

RvsaKLL 8. Fowlek 

SUBOIOAL ANATOMY OF THE SMALL INTESTINE 

PoaitioB of Small IntMtisal Loopa.—lluosc iiud Ilcfcrovaky (•*{) Htnto from 
a scries of X-ray examinations on the small intestine that individual coils of the 
small intestine remain in a fairly constant position. Their experiments were 
carried out by placing in the peritoneum small foreign bodies, such as shot and 
needle points, and then determining their ptmition by means of the X-rays. 
They found that any given loop maintains physiologically its own place in tho 
abdominal cavity. Periodical regular movements could not Iw demonstrated, 
nor did their method show any regular contraction of the intestines. 

Intestinal Localisation.—In o])crations upon tho small intestine, it is of im¬ 
portance in many cases, in order to lessen tho time of o]M)rating ns well as for 
other reasons, to know approximately what portion of tho intestine is being 
handled. This is particularly tnie in cases of oljstniction and perforation, in 
anastomosis operations, in enterostomy, or in cases in which one wishes to trace 
the intestine up or down from a presenting loop. 

LOCALIZATION OP THE DUODENUM. —With the exception of tho first por¬ 
tion, the duodenum is entirely retroperitoneal. The first portion, continuous 
with the pylorus, is easily reached almvc the transverse colon and to tho loft 
of the gall-ducts. The descending portion is best exposed by dividing tho outer 
layer of the ascending mesocolon throughout its upper third when, by rolling 
the ascending mesocolon, together with tho pylorus, toward tho patient’s left, tho 
outer and posterior walls of the descending portion of tho duodenum are 
brought into view. To expose the transverse portion of the duodenum, tho least 
dangerous course is to divide the inferior layer of tho mesentery of tho small 
intestine just above the bifurcation of tho aorta; this gives access to tho 
duodenum as it crosses the spinal column immediately below the superior meseii- 
twic vessels. In Jaboulay’s entero-anastomosis tho transverse portion of the 
duodenum on the ri^t of the superior mesenteric artery is utilized. 

LOCALIZATION OF THE FIRST PORTION OF THE JEJUNUM.— The trans- 
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vevao colon is drawn out of the abdominal incision and, bjr steady traction to the 
right ond upward, the mesocolon is brought out until the jejunum comes into 
view. On drawing the jejunum tight, the fold of peritoneum which forms the 
ligament of 'I'reita ia shown. This peritoneal band has its origin on the trans¬ 
verse niescM'olon and extends down on to the beginning of the jejunum, acting 
as a sns{Mnisnry ligament. It is an important landmark, as it leads to the base 
of the vasenlar an;h of the middle <;f)lic artery and accurately marks the place in 
the transverse mesiMtolon through which the stomach wall may be drawn in 
posterior gastnHmtcrostomy. Knnn its origin the jejunum comes »lirectly 
backward and to the left into the left kidney pouch beneath the splenic ilexuro 
of the colon. At its origin the mesentery of the first portion of the jejunum 
lies jMwtcrior, and the free surface of the intestine is directed anteriorly. 

The ligament of Treitz is usually small but may extend several inches down- 
war<l upon the anterior surface of the jejunum. In using this portion of the 
jejunum in the no-loop operation of posterior gastrojejunostomy, it is necessary 
that any considerable formation of the ligament of Treitz be freed from the 
anterior surface of the gut. The duodenojejunal fossa, present in about 48 per 
cent, of cases (Deaver, 8), is below and to the left of the terminal portion of 
the duodenum. 

LOCALIZATION OP THK REMAINDBB OP THE SMALL INTESTINE. —There 
are 2 points which it ia desirable to know concerning the localization of the re¬ 
mainder of the small intestine: First, the approximate position of the loop in 
question; second, the direction of the loop. Monks (2G) has, in a study on the 
cadaver and also on the living subject, determined certain facts regarding these 
points which are of value in operative work on the small intestine. The results 
of his investigations, which have been confirmed by later experience, show that 
the approximate localization of a loop of the small intestine and the determina¬ 
tion of the natural direction of that loop are quite possible. It must be remem¬ 
bered, however, that the condition of the intestine in life, especially when 
modified by physiologic changes, by extreme distention, adhesions, acute in¬ 
flammatory conditions, ascites or tumors, may render localization and the de¬ 
termination of the direction uncertain. In the presence of infection, for -ex¬ 
ample, the danger of spreading the infection would prohibit a thorough ex¬ 
amination of the deeper parts of the mesentery, this latter being one of the aids 
in the determination of the direction of the gut. It is not possible by any 
method to make accurate localization, but approximate localization can bo made, 
and this is better than no localization at all. 

I. Ix)CAi.izATiOT! OP THE Loop.—Roughly it may be stated that the upper 
third of the small intestine, beginning at the end of the duodenum, is located for 
the most part in the left hypochondrium; the middle third of the small intestine 
is probably in the middle section of the abdomen, while the lower third is proba¬ 
bly in the pelvis and right iliac region. Taking the average length of the small 
intestine from the end of the duodenum to the end of the ileum us 21 ft.. Monks 
divides the gut into 3 parts and differentiates these parts from each other 
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through the differences in the intestine itself and in the mesentery. The charac¬ 
teristics of the intestine which are noted are size, thickness, transluccncy, vascu¬ 
larity, color, the feel of the valvula: conniventes, contents, and the resistance at 
the 2 ends of the bowel. As regards the mesentery the differentiation is made as 
to thickness, translueency, lunettes, tabs of fat, size of vessels, length of tlic vasa 
recta, regularity and course in the distribution of the vasa recta, nuinlter of 
branches to the mesentery, mesenteric loops, the part of the mesenU'riu nH)t in¬ 
dicated by the stretched mesentery, and the point of resistance in reference to 
the median line, this latter being of value only 
if the incision is in the median line. 

Taking up in order the various points 
which are to determine the difference between 
the sections of intestine. Monks considers iirst 
w’hat part of the small intestine we may expect 
to meet in any one of the various alHlominal 
incisions. It was found that in normal condi¬ 
tions the upper <i feet or so of the jejuimin is 
conKne«i t<i the left hypochondriac region, oc¬ 
cupying the dtHip fossa under the ribs in stich a 
position that these (toils would not usually be 
encountered through any of the ordinary ab¬ 
dominal incisions. The middle part of tho 
int(*stine usually <H’eupi(‘s the. central portion 
of the abdomen, while the lower part is gener¬ 
ally in the pelvis and in tho right iliac fossa 
(Fig. 1). An incision anywhere ulsn-c tho 
up])cr line will probably disclose loops belong¬ 
ing to the upper third of the intestine; an in¬ 
cision near the second lino will disclose loops 
lielongiug to the middle third, while an in¬ 
cision below the second lino will discioso loops belonging to the lower 
third. While this is usually the rule, there are occasional and marked ex¬ 
ceptions. 

The second point for consideration is the length of tho intestine. Tho length 
of the intestine varies greatly in different individuals and bears no known re¬ 
lation to the age or sex. Of the subjects examined by Monks, the shortest intes¬ 
tine was 15 ft., the longest 20 ft., the average being about 21 ft. It was noted 
in several instances where the intestine was very long that the innscntery was 
also of unusual length and that the vasa recta were longer than tho average. It 
was also noted in a few cases where the intestine was shorter that the mesentery 
and vasa recta were also inclined to be short. Occasionally it was possible to 
estimate with some success the approximate length of the bowel by localizing tho 
first loop and by putting tho mesentery gently on the stretch and examining 
the vasa recta to determine whether the mesentery and vasa recta wore longer or 



FlU. 1.—PunSAM PSHNINU Ul>l>KR, 
Middle and Iaiweii Tiiiiiuh ur 
Small iNTEtiTiNE. Two ul>lii|ii» 
lincH (black) arc driiwii iit riaht 
HDidca to the two uxtn-iiiiticji of tho 
lino (dotted) of thu iiKM-iitcrir root. 
Tho upper, middl(‘, and lower coni- 
partnienlM hem indii-nUid contain 
roHiiectively in moHt instaneim tho 
upper, middle, and lower third of 
the wnull intcHline. (Mouka.) 
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shorter than the average for that part of the tube; if longer, it was estimated 
that the intestine was above the avera^ that is more than 21 ft.; if shorter, it 
was considered probable that the intestine was below the average, less than 21 
ft. This part of Monks’ investigation, however, has not been worked out fully 
enough to be reliable. 

Size of the Intestine, —^Normally the diameter of the gut is greatest 
above and gradually diminishes in size downward to the lower third, where it 
remains about the same for the remainder of the gut. The diameter varies so 
much, however, under pathological conditions of contraction or distention that 
a knowledge of the different diameters would not be of much value. 

Thickness of the Intestine. —^Due to the presence of large and numerous 
valvulie conniventes and the great development of the muscular layers, the upper 
part of the small intestine is normally thicker than any other part. The thick¬ 
ness gradually'decreases until the lower third of the gut is reached, where it re¬ 
mains about the same until the lower 2 or 3 ft. of the ileum, where it again 
increases, duo to the increase in the musculature of the gut at this point. Again, 
this iiomial thickness cannot serve alone as a guide in pathological conditions, 
for chronic obstruction may cause an increased thickness due to hy|)ertrophy of 
the inuHC,ular walls of the gut, while distention by gas greatly increas(‘s the 
apparont size, with consequent apparent dimiiiishment of the thickness of the 
wall. 

Color and General Vascularity. —The upper part of the liowel in a normal 
condition is bright pink or red and exhibits a great number of branching vessels 
of good size. As wo ffo down the tube, the color gradually fades, and the vascu¬ 
larity grows less and less marked. 

Valvuliv Conniventes. —In the upper part of the bowel these are largo and 
numerous and can Ix) readily felt, and generally seen as pinkish or whitish rings, 
more or less complete, about the gut. They gradually ditcrcase in number, and 
cspocially in size, until a point is reached which Plonks determined to be about 
14 or t.'i ft. frtnn the duodenum, beyond which they are seldom felt or scon, 
although the distance to which they extend varies somewhat. This variation 
has apparently nothing to do with the variations in the length of the tube. 

Contents of the Intestine. —Food, if present, increases somewhat in con¬ 
sistency toward the lower end of the intestine. 

Resistance at the Two Ends of the Bowel. —^When one end of the loop which 
is high up in the abdomen is gently pulled upon and resistance is felt, the loop 
is probably close to the duodenum. When one end of the loop low down is pulled 
upon and resistance is met with, the loop is probably a short distance from the 
ileocecal valve. 

General Vascularity of the Mesentery Near the Bowel. —Opposite the upper 
portion of the bowel the mesenteric vessels are distinctly larger than opposite 
any other part of it. These vessels grow smaller and smaller as we progress 
downward, until the lower third of the gut is reached, where they remain about 
the same size as far as the ileocecal valve. The main branches of the superior 
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mosenterio artery unite with each other by means of loopa which are called for 
convenience primary loops; in some parts of the tube, sewmdary loops and ooca- 



Fio. 2 .—Loop of Imtfbtinb Middlb of Which w Kxactly 3 t'sBT fhoh thb Ehd or 

THB Duodbnum. (Monk*.) 

sionally even tertiary loops arc snperiniiioscil uimiii these. From those loops tho 
vasa recta run to the Wiwel, iiimmi whii’h they ramify, alternating, as a rule, as 



Fio. 3.— Loop of Intbstihe at ft Fekt. (Moalu.) 


to the side of the intestine which they supply. The mesenteric veins are ar¬ 
ranged in a manner somewhat similar to the arteries. 

The Loops of the Mesenteric Fessels.—Opposite the upper part of the bowel, 
82 c 
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there are only primary loops; occasionally a secondary loop appears but it is 
small and insignificant as compared with the primary loops, which are large and 



Fill. 4.—I<iiop OF Intkstink at !) Fkkt. (Moiika.) 

quite regular. Lower down the siwoiidary loojis become more numerous, arc 
larger, and approach nearer to the howcl than the primary loops in the upper 



Fill. fi.—L oop of Intkhtink at 12 Feet. iMiiiikn.) 

part. .Vs a rule, sivondary liKips Iwoine a jiernianent feature at about the 
fourth foot, h'nrther downward the secondary, and possibly the tertiary, liwps 
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become still more iniiiierons and tin* priinarv loops smaller, the loops con* 
stantlv getting nearer ainl nearer the gnt. Ojiposite the lower ]>art of the gut, 
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hm i$ lifted up eo aa to pot them gently on the atratdi. Th^ are straight, lai^ 
and regular, and rarely give off branches in the mesentery. In the lower third 
they are very short, being generally loss than 1 cm. in length. Here they are 
leas strai^t, smaller, and less r^lar and have frequent branches in the mesen- 
tery. 

ThieJmess and Tranalucency of the Mesentery .—^Both the thickness and ' 
translucency of the mesentery vary materially in different subjects. The more 
fat the more opaque, and vice versa. The thinnest part of the mesentery is ad¬ 
jacent to the upper part of the intestine; lower down the adjacent mesentery 
becomes thicker and thicker, due apparently to a deposition of fat and to the 
presence of a ligament of fibrous and plain muscular tissue which is thought to 
aid in the support of the lower coils of intestine. In the upper part of the mesen¬ 
tery and intestine we find the thinnest part of the mesentery opposite the thick¬ 
est part of the tube, and further down wo have the thickest part of the mesen¬ 
tery opposite the thinnest part of the tube. The translucency varies enormously. 
At times the mesentery in the upper part is so free from fat as-to bo quite trans¬ 
parent, and in thin individuals the mesentery may transmit some light at any 
part. In other cases it is quite opaque, especially below, where there may bo so 
much fat in adijioso subjects as to conceal the vessels entirely. Monks found one 
point, however, common to all cadavers which he examined. If a loop of the 
uppermost part of the intestine is raised and held iu such a position as to permit 
light to shine through the mesentery, it will bo noticed that in the portion of the 
mesentery closest to the giit little transparent spaces exist between the vasa 
recta. These he calls lunettes. They are almost always present opposite the 
upper part of the gut, oven in the thickest mesenteries. They gradually grow 
smaller, become streaked with fat, and disappear at about the eighth foot. In 
occasional cases they may persist to the end of the gut. 

Tabs of Fat Close to the Mesenteric Border of the Intestine .—^In that part 
of the mesentery adjacent to the lower third of the gut tlicre are usually found, 
/except in the thinnest subjects, little masses of fat which project from the mesen- 
teiy toward the bowel or even extend upon it. In one very fat subject these tabs 
were present from one end of the intestine to the other. 

The various points which have been so far enumerated are shown in the 
accompanying illustrations (Figs. 2, S, 4,5, 6, 7). 

Direction of the Stretched Mesentery .—By gently pulling upon the lo(q> of 
presenting intestine in such a direction as to puU away from the known line 
(Fig. 1) of the. mesenteric attachment an approximate idea as to the part of 
the mesenteric root which responds can be obtained by noting the direction of 
die line of resistance. This will suggest to whidi part of the intestinal tube the 
loop belongs. The value of this test is more noticeable when made through 
incisionB which make it possible to pull the loop at rig^t angles to the mesen¬ 
teric root than through incisions where the pull is oblique. 

In median incisions pulling the loop of intestine downward will determine 
with considerable certainty whether the line of resistance from above is from 
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1 On|r of valiw thraagli indaoui ia the median fine. 
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the median line of the body or from the left or right of it The more the line 
of resistance when pulled from below downward inclines to the left the nearer 
is the loop to the duodenum; and the more it inclines to the right the nearer it 
is to the ileocecal valve. 

The table by Monks, page 82.5, shows the usual characteristics of the dif¬ 
ferent portions of the small intestine. 

2. Dktkrmination ov tjik Dirkction of tiik Looi*.—A given loop of in¬ 
testine is held parallel to the iiiestmtoric nstt. If the loop has been rotated 
and^there arc twists in the mesentery, they arc; detcrminc<l by the operator pass¬ 
ing his finger first down one side of the iiinscntcry and tbcii down the other. If 
this digital exploration shows that there is n twist in the nicstmtery, the Iwwel is 
rotated until the mesentery is free from twists. With the inea(*ntery once free 
from twists and the liowoi parallel to the iiK'sentcu'ie r(M)t, the end of. the loop 
pointing downward is the one nearest the il(HH‘(X!al valve. While this idea is 
original with Monks, it is not a new one, and lie gives credit for its previous 
description to Woolsey (82), and also notes that it is mentioned in Stimson’s 
“Operative Surgery” (80), and referred to by Hand (27) in the London 
Lancet. 

Another method of determining wln^thcr the mesentery is twisted or not is 
by pulling u]M)n the 2 ends of the loop, when the twist, if present, will usually 
show in the inestnitery. 1'his latter is (>f advantage in cases presenting infeciion 
since it allows the determination (»f direction without digital exploration of the 
mesentery. Kailnnts are |M>ssihle, as when the wound is so far away from the 
moBcntoric resit that the latter cannot 1 k! reached with the finger, or when com¬ 
plicated twists or extensiv(! pathological pr<M*esses prevent projier manipulation 
or view of the incsent«‘rv. 

Ifoth sides of the nu'sentery should be examined, the findings on one side 
being vcrilied by the tindings on the other. At times this may Iki done with the 
thumb and fingers of one hand in the following manner. The loop of intestine 
is gently liftiMl from the abdominal cavity. With the assistant grasping its 2 
extremities and holding it suspended hori/ontally, the surgeon, placing his 
thumb on one side of the mesentery and his fingers on the other, insinuates them 
slowly toward the root of the mesentery, the slai^k of the mesentery being taken 
by his other hand and the hands of the assistant. A twist cun lie dctcrmiueil 
usually before the mesenteric root is reached. If there is a twist, the loop of 
bowel is rotated and the mesentery again examined. If there is no twist, when 
the loop lies parallel with the mesenteric root, the upper end is the proximal end 
of the loop and the lower the distal end. 

LOCALIZATION OF TUB TERMINAL ILEUM: MONKS’ METHOD.— The fore¬ 
finger is carried over the psoas muscle and the iliac vessels on the right side, 
keeping the finger tip close to the parietal peritoneum and ao entering the pelvis. 
The finger is then turned on its own axis and lumked upward, the peritoneum at 
tlie back part of the jxdvis lieiiig followeil carefully. In this procedure the 
finger usually goes behind the ileum, entering the cavity on the left side of the 
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mesentery where the finger coinrH against the lower side of that Htrnetnre. The 
thumb and forefinger then close upon each other, grasping what is between tliom. 
When this is brought from among the coils of the intestine it will nsually bo 
found to be a loop of the ileum quite close to the ihsM'ival valve. This is easier 
of accomplishment if the last part of the ileum is in the pidvis. In almut 50 per 
cent, of the cases, however, the gut lie's alxivc the ile<H'ivul valve. With praetiee, 
the lower part of the ileum eau Ih> traecnl from its mest'utery at the lower end 
of the mesenteric nwt. 

IDENTIFICATION OF THE I'KI.VU- FOIJi IN TIIK MI'WKNTKllY: MONtfS’ 
METUOI). —Tluit part of tlie mesentery whieli ileseeinls into the jH'lvis from the 
lower cud of the meseuterie rmit can usually Is* felt distinctly by the examin¬ 
ing forefinger. The determination of this fold is of value ns a landmark ns a 
point of cntram'c in the pelvis to the great fossa on the left side of the mesen¬ 
tery. It is only necessary to piish tlie linger around it. The pn'seinv of this 
pelvic fold may also assist the surgcHUi in tinding the lower part of the ileum. 

Visceral Attachment of the Mesentery.- The -J leaves of the im'sentery Ihj- 
gin to separate about in. from the intestine, leaving a triangular spnw at tho 
base of tho intestine, averaging ahont r>/Hi in. in width, uneoven'd by ]Hwi- 
tonouiu. This Hput*u is filled hy the vessels and nerves of the gut and by deli¬ 
cate filx^rs of eonneetivi' tissue, together with a varying amount of fat. It ia 
necessary that the surgeon hear this in mind in performing an end-to-end anas¬ 
tomosis as, with this arrangement of the peritoneum, it is obvious that uu ordi¬ 
nary suture will not bring the |ierilon<>al surfaces into contact. For this reason 
special stitches have Is'cn deviseil for si'«mring tlu' intestino at this poin^. 

Relative Fnnctional Value of the Jejunum and Ileum.- 1'hin point is of 
practical imi>ortanee in rcseeti<ai of the inti'stine. The jejunum is far moro 
important funetionally than the ih;mn. (’onservation of the former is, there¬ 
fore, neeessarv. while large |Mirtlons of the latter may be r<(se«'t«*d and yet a sufli- 
eieiit length of intestine be left to carry on nutrition properly. Kortunatcly for 
the individual, pathological lesions are more frequent in the less im]M)rtuut part 
of the ileum. 

Effect of Exteniive Beiectiona of the Small Inteatine.—Kliut’a ex]H9riments 
flO) show that in dogs as mueb as .'>0 per cent, of the small inteatine may bo 
removed without a fatal result. 'I'lie animals gradually ndiiru to a condition 
of practically normal weight and mctalKilism wlu'ii maintained on a favorable 
diet under good conditions. Kcscctions of 7ii [S'r cent, and evem moro may be 
survived, but such animals are not liable to show ti tnic rwtovitry. In all cases, 
the animals suifer at first from severe diarrhea and from ravenous thirst and 
appetite, from which they gradually recover. Kollow’ing msivery, however, 
they remain extremely sensitive to unravr)rahln conditions of diet and living. 

Ikletabolic studies on such animals show marked increase iu the excretion of 
nitrogenous, fatty and carbohydrate eleinc'tits. Carlsihydratcs are absorbcfl to 
a degree considerably above normal after eompc'nsation is established. An in¬ 
crease in the amount of fats fc«l nmy lea'l to increased elimination of nitrogen 
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and fata. Hypertrophy, as well as hyperplasia, occurs in the portion of the 
yttall intestine left There is no regeneration of either the villi or crypts. By 
computation it was found that in favorable cases approximately the original 
epithelial area was restored by the hypertrophic process. It was found that 
smaller resections than 50 per cent may be followed by severe metabolic dis¬ 
turbances, and even inanition and death. A study of the literature shows 
that the results are similar in human beings. The metabolic disturbances bear 
no relation to the amount of intestine removed. Because of this uncertainty, as 
small an amount as possible should be resected. The diet of such patients 
should bo poor in fat and relatively rich in carbohydrates and of a readily 
assimilable character. 


ANOMALIES Of THE SMALL INTESTINE 

Oongenital Anomalies.—These are due to failure of votation and arrest of 
development. 

ANOMALlliS OP THE DUODENUM. —Dwight states that the fixed portion 
of tlic duodenum ends in front of or slightly to tho right of the vertebral column 
in 10 to 12 per cent, of adult cases instead of on the loft side as is usual. The 
portion of tho duodenum ordinarily retroperitoneal may have a mesentery. 

ANOMALIES OP THE JEJUNUM. —^In a few cases absence of the mesentery 
of tho upper portion of tho jejunum has been recorded. Such anomalies have a 
practical bearing in gastro-enterostomy. Tho peritoneal fold of Trietz may 
extend for a distance of several inches on tho convex surface of the jejunum 
and require section before performing tho “no-loop” operation in posterior 
gastro-enterostomy. 

ANOMALIES OF THE ILEUM. —Karely the longitudinal bands of the colon 
may extend for some distance on the ileum. 

MECKEL'S DIVERTICULUM. —Meckel’s diverticulum, the remnant of tho 
omphalomesenteric duct, is found on the free border of the terminal portion of 
the ileum in the neighborhood of the ileorecal valve, though it has been noted as 
occurring in other portions of the small intestine. It is said to be present in 2 
per cent of the cases mnamined. In my experience it is much more rare. It is 
a rectangular implantation composed of all the coats of the intestine and is more 
than 2 cm. in length. Its shape varies from that of a thumb-shaped sac with a 
wide and open base to a narrow-Iumened appendix. A terminal filament is at 
times present which may be free or attached to the abdominal wall, mesentery, 
or any other part of the intestine. The usual location is within 6 ft. of the 
ileocecal valve, but it has been found on the jejunum and even on the duodenum. 
It is of surgical importance through its liability to inflammation and from the 
fact that it is stated to be the cause of intestinal obstruction in 6 per cent of 


Exmsiov ox Mxoksl’s Divsktiouluk.—^T he treatment for He^^’s di- 
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Tvrticulum is ezciaioD. As tho base is reetangular and laige, invagination of 
the stump following amputation of the diverticulum would not only produce too 
much narrowing of the small intestine at the point of invagination, thus leading 
to an obstruction, but, failing this, might also cause an intussusception from 
the projection of the stump inside the bowel, (\unploto eju'ision of tho di¬ 
verticulum must, therefore, bo practiceil, with plastic repair of tho opening into 
the intestine. If this is impracticable on aocount.of inflainmatory changes iu 
the intestinal wall itself or because tho caliber of tho intestine would bo too 
greatly narrowed or kinked, then resection of that portion of tho intes¬ 
tine faring the diverticulum should bo practiced, followed by ond-to-ond 
or lateral anastomosis. When met with in tho course of a laparotomy for 
other lesions, its removal will depend uixui whether there arc present any 
evidences of previous intlainniation. If no evidence of previous iiiflainina- 
tion is present and if tho diverticulum is of tho typo with a broad open 
base, tho indication for excision is not impi‘rntivo; otherwise, it sliuuld bo 
removed. 

Acquired Diverticula.— Iloilcnpyl (15), in I»00, showwl a speeimeii of di¬ 
verticulum of the duodenum. Acquired diverticula may lie rct^ognizotl by tho 
following characteristics. They arc, as a rule, multiple, small, thin-walled ami 
round or ovoid iu shape. They appt'ar as hernial protrusions of tho mucous 
membrane through tho libers of tho muscular wait. 1 hey are less frequent iu tho 
small intestine than in tho colon and rw-tum. Some acquired diverticula have 
all tho coats of the intmtinc. 


aSNEBAL OON8IDEBATIONB IN OPERATIONS UPON THE SMALL 

INTESTINE 

Underlying Principles.— Operations ujatn tho small intestine should bo done 
as far as possible outside the alnlonicn: The intestines must bo hanilled gently 
and protected from cooling. Qaiize wrung out of hot saline or hot olive oil is 
useful in thiti regard. Shock in ab»lominal operations is largely prevented by 
the suitable protection of the peritoneal surfaces. Tho use of olive oil not only 
protects tho peritoneal covering but tends to prevent adhesions. One of tho 
first requisites is skill in the use of tho needle and thread. This can bo acquired 
only by practice either upon the intestine of dead animals or, preferably, upon 
tlie intestine of the living animal, for in the latter errors in technic can bo de¬ 
tected at autopsy. 

Tho underlying principles of operations upon the intestine are the approxi¬ 
mation of peritoneal surfaces, the securing of water-tight approximation, the 
provision for an adequate blood supply and the avoidance of soiling of the 
peritoneum. No matter what form of suture or mechanical device is used, these 
principles must be observed. 

Tcavaation of Contaminition of the Operative Field,—This is accomplished 
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by means of various forms of intestinal clamps. In placing clamps upon the in¬ 
testine for tho purpose of preventing escape of contents, only sufficient force 
should be exerted to effect the purpose desired. Very little force is necessary. 
Crushing must bo avoided. 

Murphy’s clamps are easily applied and do not require rubber covering. 
Tho clamps ordinariiy used in gastro-cnterostoniy. Doyen’s, Mayo Robson’s, and 
Lane’s, are admirable for vmull intestinal anastomosis clamps. Their blades, 
except Lane’s, are covcrc<l by rubber tubing. It is important that the tubing 
use<l fit closely, in fact, that it ro«]uire a little effort to place it on the blade; 
otherwise tho clump will not hold the intestine securely. If the tubing is a 
little large there is a teinlency for it to rotate on the blade of tho clamp. Tho 
Willard Rartlctt clamp has the advantage of being capable of exerting equal 
pressure at either oml, so that withdrawal of a jjortion of tho loop by slipping is 
impossible; moreover, the amount of pressure exerted through tho set screws at 
either end is under direct control. 

8UH8TITIJTKS KOB CLAMl’8. —III au emergency the mesentery may bo 
bluntly separated near the gut by means of a clam)>, taking can; to avoid the ves¬ 
sels. Tliroiigh this opc niiig is passed a pievo of tape, a strip of gati/e, or a liga¬ 
ture, lx)th ciids of which aro caught by a clamp and tho strand rupi<1ly twisted 
until closure of the intestine is (‘ffe<^tcd. If a snffi(dcntly long taix! is ns<‘d tho 
clump d(M'8 not interfere in the field (»f operation and its weight prevents un¬ 
twisting. .Mnyhird’s device may lie used. This consists of an ordinary anatom¬ 
ical forceps over each blade of which is forced a piece of rubl)cr tubing to 
within an inch or so of the distal end of the forceps. An aperture is iiiado in 
tho mesentery, taking care to avoid injury to the vessels, and one end of the 
forceps passed through the opening. The points of the forceps urn then held to¬ 
gether by a small stx'tion of rubber tubing. 

I’can's <levic(! uiay be used in the absence of proper clamps. A piece of thin 
elastic nd)bcr tubing is knotUal to one handle of a I’ean or other clamp; tho 
point of the clamp, closed, is forced tlmmgh th«) mesentery, avoiding injury to 
tho vesseds; tho clamp is opcnc<1, tho tubing put upon the stretch and grasped in 
the jaws of the forceps, which is thereupon clamped. There is thus caused suffi¬ 
cient pressure between the elastic band and chimp to prevent the escape of in¬ 
testinal contents. 

Reforo tho clamps aro applied tho contents of tho intestine at tho site of 
operation should lie expressed up and down the tulie. Having isolated tho site 
of operation, the remainder of tho field is kept from contamination by lap¬ 
arotomy pads or large pieei's of gauze wrung out of hot salt solution. Imme¬ 
diately tho intcstiual canal is opened, tho exposed mucous lucmbranc is cleansed 
by gentle swabbing with moist sponges. 

Prevention of Hemorrhage.^ —The prevention of hemorrhage is accomplished 
by tho proper application of the securing stitch, whether internipted or con- 
* tinuous, tho latter being the more reliably hemostatic. A perforating stitch of 
the Connell tyjio is the best for securing hemostasis. If such a suture is not 
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employed, the mucosa and submucusa in which Uie vcasela lie aliould bo secured 
by an additional continuous hcinustntic suture. 

PreTcntion of Gangrene.— In n^tiuctioii o|H‘rntions upon tho intestine a study 
of the bIo«Ml supply is lui'cssury in order that the pro)*er amount of iiitestino bo 
resected. Reforo proceediiijr to a reaevtion, it is well to hold up tho lix)p to bo 
resected and study Uie exact hhH)d supply of that h>op. It is iH'tter to resect a 
more considerable portion of the intestine and Itc assim'd of the blood supply 
than to resect an inconsiilerahle portion, leaviii;! the bbsal supply doubtful. 
Sutures must not bo so tightly applied us to constrict the tissues. Knots should 
be made small and tint so as not to cans<‘ prt'ssnre. 

Heedles. —Neeillea sliiiiihl lie of 2 varieties: a straight round m*edle for use in all 
localities in which it can lie haiidletl. a ••urviil roiiiHl needle for sindi localities ns will 
not allow of the u|i|dieation of a siraiaht lu't'ille. The advanlato' of a slruiKht iuH>dle 
is that it does not rininin* a nisnlh* holder. A thiinlde iiiay lx* eiii|ilo.ve<i if desired. 
The diameter of tlie neeille should !k» that of a No. (I, 7 or 8 ordinnr,v eainhrio iieetilo; 
tho length about lli> to 2 in. Whether straight or eurvtd, then! must bo no‘cutting 
edge and no great dilTerenee in the diameter of the needle. 

Materials for Intestinal Sutures.— Kin(‘ braided silk, cither plain or para* 
fined, and I’aftensfocher thread are tla* materials most frtHptently employed. 
Catj^ut, cither jilain or ehromicised, is used for a hemostatic stitch of tlio mu¬ 
cous membrane; it is not, however, to Is; relied upon as a scHUiring siitnre. Of 
these tnatcrials, paratlincil silk is ])crsonally ])n‘rern>d on account of its sinmtth- 
nmiB and pliability, and its eons(‘(|uently slighter capillarity and slighter lia¬ 
bility to btx’omi* tangled. Many |)rt‘fer Pagenstecher thread for those sutures 
which do not jiemdrati* mucous mendirane; for thostt which do, very fine plain 
catgut. Whatever material is ustxl, it should be of tho same diatueter ns the 
ncudh; employed, or, reversely, the, netHlIe em|doyi>d shoiihl never be larger in 
diamtder than the sntnn;. The more closely tho stituro fills the needle hole tho 
less the capillarity. In ntgiird to the ea]>illurity of thmugh-and-through su¬ 
tures. Connell (7) (snidueted a scri(‘s of experiments from which he concludes 
that twisted silk has the greatest capillarity, linen ami braidfsl silk have much 
less, while Pagensteeher and eatgiit have still less. 11 is experiments show 
that the fear of capillarity in throngh-and-through intestinal sutunts is prac¬ 
tically groundlc>Ks, and that this obj(x:tion eantait be sustained against them. 
Any suture that enters the lumen of the ls>wel or comes in eontnet with 
the nuKMisn should bo nnii-alisorbublc; it is p(>nni8Bib1e, liowovor, to uso 
an additional suture of absorbable material for the purpose of hemostasis 
alone. 

Preparation of Sutures.—These may be prepared according to tho Willard 
Bartlett method (p. 302) or the llalsted method. Thc! latter consists in thread¬ 
ing a numlx;r of Xo. 0 to H ordinary canibrie mxidles with the sjjture material in 
14 in. lengths, 2 in. lating allowed for the short side and 12 in. for thc longs 
A number of these sutures are prcparetl and Iwisely sewed lengthwise through 
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a towel, BO 88 to admit of ready removal. The towel ia rolled up ready to bo 
Bteriliaed when required. 

Fate of lateitinal Butuea. —Abaorbable autiirea rapidly diaintegrate when 
ezpoaed on the mucous membrane. Non-absorbable sutures are cast off in their 
entirety through the lumen of the bowel when they pierce the interior or where 
they become exposed on the mucous membrane during the healing process; 
otherwise they remain in situ. 

Principles of Suturing. —The snbmucosa must be included in the stitch to 
secure firm holding of tho suturo line. This necessarily implies a complete per¬ 
foration of tho gut by many if not all of the sutures passed. It has been proved 
that such a procedure is not dangerous, providing tho suture is not so tightly 
placed ns to cause strangulation of tho tissucis. Whether or nut a second outer 
suture of tho semsii and muscular layer is used depends upon the operator’s 
confidence in his ability to properly place and secure the first-mentioned suture. 
Tho planing of a second nr outer row undoubtedly adds to the safety of the 
anastomosis so far ns leakage is cniKwrneil. 

In cn<l-to-end anastomosis there is a dmided objection to tho second or outer 
layer in that it still further narr»»ws the lumen of the intestine already nar¬ 
rowed by n little less than Vt >»• (dl anmnd by the proper placing of tho securing 
sutures. In lateral anastomosis this objection does not obtain, as the anastomotic 
opening makes up for any narrowing of the caliber of the bowel at the site of the 
anastomosis. We may, therefore, conclude that, for any except the most expert, 
lateral anastomosis with 3 layers of suturing is far safer than end-to-end anasto¬ 
mosis with 1 layer, as well as being the least calculated to result in narrowing 
of the lumen. 

The element of time consumed in either procedure should not be considered, 
for, if the patient’s condition is not sufficiently good to permit of a formal anas¬ 
tomosis consuming 1.5 to 2U minutes, his condition is not good enough to permit 
of any but an emergency, temporary enterostomy, with a later formal operation. 

Intestinal Suturing. —Tho oldest intestinal sutiin-, or Suture of the Four 
Masters (so called by tho V’ciietiau School, 1S2'()), consisted essentially of suture 
of the wound edges ns in suturo of the skin, the intestinal tube being steadied by 
the introduction of a cardlmard cylinder or tho trachea of a ginm or calf. Aii 
improvement, made in 184U, consisted in cutting away tlie projecting edge of the 
mucous mciubrano (I)uverger), so as to avoid prolapse of the latter into the 
suture line. The unstable character of this suture led to a search for a suture 
which would bring broader surfaces in contact This was possible only by in¬ 
cluding in tho suture tho serous covering of the bowel. Such a suture was intro- 
duce<l in 1826 by Lemlxjrt, who took advantage of tho knowledge possessed by 
tho older surgeons. The principle of the lembcrt suture in including aero- 
serous approximation is to-day tho most important feature of entororrhaphy. 
It ia now applied in such a manner that the needle enters the serosa at about ^ 
in. from the wound edge, includes the entire thickness of the bowel except the 
mucosa, and emerges at % in. from its point of entrance (Fig. 8). This is 
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repeated on the opposite side of the wound, the needle entering at aboiit in. 
from the edge of the wound and emei^ng % in. from the point of entrance. 
The stitches are placed about % in. apart. They may be interrupted, as origi¬ 
nally applied, or the continuous suture may Iw U8C<1. The weak point of tho 
Lcmbert suture is the fact that the loop which grasps the intestinal wall and 
the line of traction of the 
suture pass practically in tho 
same direction as the blood* 
vessels and circular musiMi- 
lar fibers, the threa*! thereby 
meeting with comparatively 
slight resistance in cutting 
its way out when tension is 
applied. In order to in¬ 
crease this resistance, the 
continuous Ixsinbcrt suture 
should be applied in such a 
manner that the loop of 
thread corresimnds to tho 

long axis of the gut. , 

CZKBNY SUTURE. This mcthiMl consists of first placing u niw of inter¬ 
rupted sutures embracing all the coats of the latwcl and si'curing tho ent edges. 
Following this, a I/imbcrt suture is placed ((’zorny-Leinliort). 

PERKOBATING SUTUBES—Saiiiucl I). Oross. in IH-UJ, and \V. S. llalstcd, in 
1887, sliowwi that no intestinal suture was saft; unless all or a iiortion of tins sub¬ 
mucosa was included in its Rrnsp. As the siibniiicosa of the small intestine is only 
1/tt the thickness of the cambric nw^lle ordinarily uae«l in intcsitinul umiHtomasis, tho 
impossibility of securing the submueosa without piercing it entirely is readily seen. 
To make a secure anastomosis, thewfore. it is ne«*essnry to penetrate all of the layers 
of the inU-stinc. That this can be done safely has U-en amply pn.ved by many o|K*mtors. 

The simplest method of applying a iMjrforating intestinal suture is to approx¬ 
imate tho serous surfaces to each other near the ojien ends of tho gut and apply 
a row of interrupted mattress sutures from the interior of tho intestine, in¬ 
cluding all its coats (Fig. 0). These sutures are knottwl insido—(kmnell’s 
method, interrupted. In order to secure this lino of sutures, when tho row is 
nearly completed, tho last 1 or 2 sutures arc passed in tho same direction as tho 
others, that is, so as to bring thoir knots insido. These ends aro now threaded on 
a needle and the latter passed, eye first, between 2 sutures on the opposite side of 
tho bowel. The suture is now tied, tho knot readily slipping into place. In 
order to insure contact of corresponding points of the intestine, tho suture is 
first applied at the mesenteric attachment and tho ends temporarily left long 
for convenience, when the parts are stcadiwl by an assistant. A second suture is 
applied at the convexity of the bowel directly opiiosite the first. In this way 
the circumference of tho bowel is divided into equal parts. 



Fki. K. -Lkhheht Hutche. 
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Tlio history of the use of perforating sutures for intestinal work dates back 
as far as licistcr, in 1724, Jobert, in 1826, Qoly, in 1842, Vezien, in 1871, 
Niissbauiii, in 1882, Rishop, in 1885, M. E. Connell, in 1892, and Maunsell, in 
1892, advocated tho use of perforating stitches. 'J'he method did not, however, 
acquire popular re(»)gnition until 1908, when F. G. Connell published hia 
nictliod. Horsley, in 1908 and also in 1905, applied the method of perforating 

sutures, using a single row of over¬ 
hand continuous suture. Willard 
Rurtlctt, in 1910, simplified tho 
application of the (^miiell suture 
and proved tho safety of tying tho 
final knot on the serosa of tho 
howcl. 

Tn securing a continuous suture 
tic<1 on the pcritoiuml surface it is 
(Icsinihlc tluit tlie knot lies flat and 
thiit th(> last stitch docs not |)uckcr. 
To accoin|ilish tliis, the; sliort cn<l of 
tlic thread is drawn throufth tho 
needle to an c.\tent e<iiial to two- 
thirds of the rcniainini!' imrtion of 
Fio. 0. — Cunnkll'h Method op Knd-to-knd Anahto- the tliread before the' List stitch is 
MOSI8 (Inteiibuitkd Sutubk). taken; the last stitch havin;; been 

taken, tlie donhic |Kirtion held by tho 
eye of the niHille is tiitl to tho part of the thrond not drawn throufrli. In this manner 
a flat square knot can be tied without puckering. 

CHOICK UKTWKKN A CONTINUOUS 8UTUHK AND AN INTERRUPTED 
SUTURE. —The continuous suture is preferahie Isitli on account of its Iieinustatic 
pro|M>rtica and the time saved in its application. 

The Avoidance of Contraotion of the Opening.—If broad appro.xiniatinn of 
tho {leritoiical surface is insistcil upon, there must necessarily be some contruo- 
tion of the lumen in eiid-to-cnd anastomosis. I f a narrow a])pro.\imation of the 
peritoneum only is done, there is danger of wound separntion before intestinal 
healing is effwted. It is for this reason that the utmost skill must be exercised 
in the placing of each suture carefully, so that tho minimum amount of peri¬ 
toneal apiiroximation may be made, in order to avoid undue contraction of tho 
wound, ff tho operator is in doubt as to his ability to make an anastomosis of 
this ty|H‘, it is far bettor to do a lateral anastomosis, in which latter broad areas 
of iKTitoneum may be approximated without danger of narrowing tlie lumen 
t(M> innch. Tho size of tho primary opening in the lateral anastomosis should 
ho made at least twice as largo as is finally expected, to allow for contraction, 
(’ircular wounds tend to contract. This contraction may bo prcventeii in part 
by accurate apposition of the various layers of the intestine, that is, the separate 
suturing of the peritoneal coat, of the muscular and submucous coat and of the 




OPERATIONS IN INTRA-ABDOMINAL INJI RTES 385 


mncoiis coat. This is not so roadil^v ammiplishotl in cml-to-ciul anastomosis, 
though quite simple in lateral anastomosis. Kuth (2St) has advoentctl the use 
of rubber dam over half of the suture line. This strip of rnblaT dam is in. 
in width and of a length to cover half the ari'a to 1 k> snlim'd. It is ]>la«KHl and 
bold in position over the half of the suture alreadv applied, by sutures of silk, 
linen or catgut. 

In oud-to-end anastomosis gooil seroserous ap)iroxiuiation may be obtained 
by sectioning the intestine ohlupiely, as in Horsley’s method in phuH! of 

directly across. Ol>li(|ue strtioning provi<les a larg«*r aperture to la* sutuml, 
with eonstapient greater ]irovision for eontraeti<m. 

Healing of Intestinal Wounds.--'Intestinal wounds are siqqairted for the 
first daiys by siiturtts; from the third to the lifth day, during which time the 
wounds arc weak(‘st, the sntun's loosen somewhat and the parts art* held to¬ 
gether by weak union; from the fifth day on. the union is tinner, until by tint 
ninth day it is (‘ompleti*. During this ]>eriod no ciitharties shotild hi; atlminis- 
tered which may act in a foreefni manner on the mnseulatnre of the intestine. 

Drainage in Intestinal Anastomosis.- If then* is tlmiht ns to the sivurity of 
the suture, the intestine in i|uestion should hi* ]dai‘e<1 in tin* n«*ighhorho(Ml of 
the wound and a drain led down near it. Tin* dniin should not, however, eome 
in eontaet with the actual site of the .sntnn*. as hy so iloing it might iiiterfena 
with the hciiling process, t'igiiretfe <lraiiis are useful, or green silk prota-etive 
rolled U]> in a hundh*. Tin* latt«*r acts as a t<‘lltah*, and in eas«* of h*akag«t is 
replaced hy a tidn* drain. 


INDICATIONS FOR OPERATIONS IN INTRA-ABDOIHINAL INJURIBB 

laparotomy should be performed as soon as a suspicion of intra-abdominal 
injury is entertained. From the moment that the patient has received the injury 
the pulse should be taken every half hour; a rising pulse-rate indicates an intra¬ 
abdominal lesion, and an operation should be done. It is better to open the ab¬ 
domen on suspicion and find no lesion than to delay matters until the lesion has 
produced disastrous results. Ou <>]M*uiiig tlu* idMiomeu in recent injury the na¬ 
ture of the lesion may be .>«howu by the esea]ie of gas in the case of rupture of the 
intestine, by the presence of a large (|uantity of blood in rupture of the musen- 
tery or omentum, and by the jiresenee <if bile «)r stomach contents in the ease of 
injury to the galMilndder or stonnu'h. If considerable time has elapsed since the 
receipt of the injury peritonitis will be well under way. 'I'he advisability of 
operating upon such cases is <pi«*stionab1e. It is the eoiiHcnsus of oj>iniou that 
unless the operation can Ite performed within a few hours of the ns;eipt of the 
injury interfensnee is cfuitra-imlicate*;!. In such eases, absolutf! rc-st in the «de- 
vated head and trunk ]) 08 ition with a glass tuln! introduced into the pelvis 
through a suprapubic stab wound, in the hope that the jMtritonitis may subsi<le 
or may become localized with (»r witluait abscess formation, and the drainagt* 
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of such wounds as exist, in the hope that they may serve to lead away infectious 
extravasation, together with the usual means of combating peritonitis, fulfil 
all the indications. 


ENTEBOTOM7 FOB THE BE MOVA L OF FOBEION BODIES FBOM THE 

INTESTINE 

Choice of an Ineision.—^Tf the foreign body is of a size that can be removed 
through a longitudinal incision on the convexity of the gut, of a length the 
closure of which can be effected without kinking the gut in a direction trans¬ 
verse to that in which it was made in such a manner as hot to narrow the gut, 
then such an incision is indicated. If, however, the foreign body is of large 
size a transverae incision is preferable. 

Looation of the Foreign Body.—^Foreign bodies which enter the intestinal 
canal by way of tho stomach, should they pass the pylorus, are quite apt to 
traverse the small intestine without causing further trouble. If arrested at all 
they are caught in the lower portion of the ileum. Foreign bodies entering from 
the gall-bladder, if arrested at all, usually fin<l lodgment in the lower part of the 
ileum. 

Complieations Following Enterotomy for Foreign Bodies.—D. Allessandro re¬ 
ports 2 cases, 1 death and 1 retawery, complicated by an intestinal worm escap¬ 
ing through tho recently sutured intestinal wound. 


OPEBATIONS FOB PEBFOBATION OF THE SMALL INTESTINE 

A right rectus incision is made either above or below tho umbilicus, accord¬ 
ing as tho signs indicate. Evidence of peritonitis will be met with as soon as 
the abclominal cavity is opened. Tracing these evidences by their increasing 
severity will uidicato tho site of tho lesion. The characters of tho peritoneal 
exudate, also, often fnmish valuable information as to tho site of the perfora¬ 
tion. Free fluid is rapidly sponged up or sucked up, and the site of perforation 
isolated by laparotomy sponges. Usually as the perforation itself is approached, 
there will be a fresh gush of fluid. This is duo to the separation of the slight 
adhesions which nature has set around the perforation. 

In the case of a duodenal perforation the liver may cover tho perforation, or 
the omentum may be rolled up and cover it. In either event the parts are well 
separated, the operative field isolated by laparotomy sponges, and the local oper¬ 
ation proceeded with. In the case of duodenal perforation the colon is held 
downward by a laparotomy pad, tho stomach is held toward the median line by 
another pad, while any invasion of tho small intestine is controlled by pads and 
hand pressure by an assistant. Tho liver is retracted upward and outward by a 
broad retractor. The duodenum is freed from adhesions; if this is not done, 
great diflSculty will be found in closing the perforation if it is possible to close it 
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st alL Perforatiom of the duodenuin usually occur in the first portion. Theae 
are quite accessible to treatment, though difficulty is met with in the suturing, 
on account of the induration of tlie edges of the perforation. Failure to free 
the intestine fnm the uoigbboriu^ structures is a cause of failure of uniim 
(Murphy). The closure of tlio perforation is govoniwl by the aanio principles 
and the same methods as those discussed under entororrliapliy, with the addi¬ 
tional difficulty presented by the induration of the edges of the ulcer. If it is 
found that the sutures will not hold on account of the induration, it is beat to 
excise a portion of the indurated area and then suture. If possible, the sutures 
should be so placed us to avoid narntwing of the gut as much as possible. Two 
lines of sutures should l»c employed so us to infold the perforation. Direct 
suture of the edges of the perforation will usually fail. The first layer of 
sutures should be placed at a sligiit distamw fn)m the edge of the perforation, 
the second layer still further away. In most euses this will result in a decided 
narrowing of the duodenum. The suture line is further strengthened by bnng- 
ing up a piece of omentum and attaching it over the suture lino. In oa«« whidi 
will stand the shock of the additional pnxxMlure a posterior gastro-ontomstoiny 
should be done, while in cases which cannot stand this a jejnnostomy should sup¬ 
plement the plastic operation upon the duodeniim. 

The aftcHreatment conuists in keeping the stomach empty; in the case of 
gastro-entorostomy fec<ling for a few «lays by rectum, and in the case of jojunos- 
toiny feeding by the jejnnostomy tulto should bo carried out for a sufficient 
length of time, S or !l days, to allow healing of the ducMlciial opening. Drainage 
slumld bo used, though the drain must not touch the line of suture but bo in its 
neighborluMuI. A gnmn silk-covcnal cigarette drain of gause or lamp wicking is 
preferable. In complicating difinse septic jraritoiiitis cas(», the patient is placed 
in the elevated head and trunk position with a glass tube in the pelvis emerging 
from a suprapubic stab wound. If aspirating suction has been pn>pcrly used 
pelvic drainage will not bo necessary. 

If it is found that the ulcer is so friable that even after its edges have been 
trimmed it is impossible to suture it, a diamond-shaped section of the duodenum, 
including the ulcerated area, should be removed and the resulting wound su¬ 
tured transversely to the long axis of the gut. Should the perforation bo in the 
second jiortion on the posterior surface, which is ra’re, mobilisation of the 
duodenum must bo practiced and free expMuro of the opening made. Sucli 
cases present more difficulty than ulcers perforating on the anterior surface and 
require more extensive drainage. 

Perforating Typhoid TDoer. —As the perforation is usually in the last few 
feet of the ileum (81.4 per cent, of cases, according to Keen) a right rectus inci- 
non below tbe umbilicus is the incision of choice. Tito ileocecal juncture is 
identified, and the ileum traced upward to the site of perforation. Keen’s sta¬ 
tistics show that 16.7 per cent, of these cases have multiple perforations, so that, 
having found 1 perforation, others should be looked fur. The perforation is 
treated according to the methods cited in enterorrhaphy. The friability of 
S80 



880 THE SMALL INTESTINE, MESENTERY AND OMENTUM 

the inteetine in typhoid oaaee makes the operation more diffienlt, while the 
condition of the patient is such that a prolonged operation is contra-indicated. 
Should multiple perforations exist within a few inches of each other, the 
affected loop should be excised and an end-to-end anastomosis done by Mor¬ 
phy button. Should the condition be such as to contra-indicate even this simple 
procedure, an artificial anus should be made. 

Enterorrhaphy in Wounds of the Intestine. —^The technic of enterorrhaphy de¬ 
pends upon the site and character of the wound. The 3 principles to be 
carried out are the secure apposition of the wound, the preservation of the 
proper lumen of the bowel, and the covering of all raw surfaces. In lacerations 
involving the peritoneal coat alone, it is sufficient to draw the peritoneum over 
the raw surface. If this cannot bo accomplished by direct union, the raw sur¬ 
face can be covered by omental graft or by raising a peritoneal flap from the 
mesentery and covering the defect with it as advocated by Richardson. The 
purpose of this method is to cover the denuded area with a layer of peritoneum 
taken from the adjacent mesentery. An incision is made in the peritoneal 
covering of the mesentery about 1 cm. from its bowel attachment, in order to 
avoid the numerous branching vessels in this region. The incision is slightly 
longer than tlie area to be covered. The peritoneal flap is easily and safely sep¬ 
arated by blunt dissection to any desired extent. This flap is drawn upward 
over the raw bowel surface and there fixed by interrupted sutures of -silk. 
Owing to the mobility of both the bowel and its mesentery, it is claimed that no 
harmful effect is produced. The angles of the mesenteric flap just at the l)owel 
margin ere closed by suture. Should the mesentery be so deficient in fat us not 
to allow of safe separation of its layors without probable injury to the blood 
supply, both leaves arc grasped together at a proper distance from the bowel 
border, lifted on tho raw surface, and fixed by silk sutures, care being taken to 
place the sutures between tlic vascular trunka A possible objection to this 
method is that intestinal obstruction might be caused by what Cheyne and 
Rurghardt describe as a rolled up kink due to inflammatory adhesions. Tho 
symptoms of such an obstruction are usually chronic in character. The method 
has not been sufliciently used to recommend it as a routine measure, but its use 
in an emergency is permissible. 

If tho peritoneal and muscular coats are injured, suturing is suffioient 
irrespective of the site or extent of the wound and irrespective of the blood 
supply. In case of laceration of all the coats suturing will suffice for small per¬ 
forations and linear tears; in larger perforations various plastic procedures are 
indicated, while if a tear of the gut involves the blood supply, a resection may be 
necessary, depending upon tho amount of intestine damaged. In suturing ir¬ 
regular wounds with lacerated edges, the lacerated and contused edges should 
be excised. Intestinal wounds transverse to the blood supply are sutured in the 
line of the blood supply, that is, the reverse of the direction in which they were 
made Wounds parallel to tho blood supply are sutured in the same direction as 
that in which they were mad^ Wounds made by cutting instruments do not, as 
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a rule, requite trimming', while wounds resulting from contusions do, as they 
are usually lacerated. Irr^lar shaped wounds should he converted into regu¬ 
lar shaped wounds by trimming the edges and should be sutured according to 
the direction of the blood supply. 

If the perforation is small, no matter in what part of the intestine it is 
located, it may be repaired by a single purse-string suture. If slightly larger, 
the purse-string suture may be reinforced by a few Txnnbcrt sutures placed 
parallel with the blood supply. For small lon^tudinal incisions the Qolly 
suture is useful (Fig. 10). When the wound is larger or irregular in shape, 
the purse-string suture re¬ 
sults in too great a narrow¬ 
ing of the caliber of the 
bowel. In such a case the 
edges of the perforation are 
trimmed so as to make a 
diamond-shaped opening, 
and the w'ound is sutnro<l 
parallel with tlio blood sup¬ 
ply. Wounds of the convex¬ 
ity and across the blood sup¬ 
ply are secured by 2 layers 
of sutures, 1 including the 
entire thickness and invert- 1^®- lo.—0»u.t's Sotobm. 

ing its edges as far as possi¬ 
ble, such as tlio (telly suture. This layer is reinforced by a continuous Txjm- 
bert suture. Should the mesenteric border bo involved, the tear of the mesen¬ 
tery should 1)0 enlarged sufficiently to expose the wound, and this portion 
of tho gut should be sutured first by inserting a mattress suture at the mesen¬ 
teric site tied within the bowel. This suture shouhl bo so placed, oven if it is 
necessary to enlarge tho wound in tho intestine aomewhat, as it is at this point 
that leaks are most likely to occur; the remainder of the wound is then sutured 
in the direction of the blood supply; the mesentery is sutured last. Should tho 
wound bo a transverse one involving % of the diameter of the gut, tho placing 
of guy sutures and the union of the edges of the wound with a Clonnell suture 
will be found tho most practical. In this class of wounds, if there is much nar¬ 
rowing, a lateral anastomosis should bo done in addition in the neighborhood of 
the intestinal wound. Should the wound of the bowel be loeerated and involve 
more than half the circumference, a resection is indicated followed by end-to- 
end or lateral anastomosis. If, following plastic operations involving largo de¬ 
fects in the bowel, it is found that there is much kinking at the site of the suture, 
a lateral anastomosis should bo done. In all wounds of tho character just de¬ 
scribed, a continuous suture is preferable to an interrupted suture, but in this 
alaaa of wounds evou moro than in wounds made by operatitm it is necessary that 
a good grasp on the tissues bo made, particularly as the centers of wounds which 
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ore tmurene to the blood supply praent considerable tension when sutured. 
Whoi the intestinal wall is very friable, mattress sutures should be used, either 
interrupted or of the type known as the Connell suture. When 2 large perfora¬ 
tions on either arm of a loop aro present, lateral anastomosis may ho made by 
means of those openings instead of repairing each; loops at a distance, however, 
should not bo laterally anastomosed in this manner, as functional disturbances 
may follow. If the condition of the patient is such as not to allow of the repair 
of a largo perforation, a neighboring loop of intestine may be sutured against 
the perforation (I.ojars) so that the {xiritoncal coat takes the place of the mu¬ 
cous lining, thus imitating nature’s method. In multiple injuries close together 
a resection is indicated. 

In cases in which the mesentery is torn entirely loose from the intestine for 
a distance of several inches, resection is indicated. At times, however, in 
emergency cases in which to resect would l)c sufficient to cause the immodiato 
collapse of the patient, tho mesentery may bo sutured in place and the loop of 
affected intestine surrounded with omentum. This method has proved effectual 
in at least one case. 

Omental Qraftt.—To further safoguanl against perforation following su¬ 
ture of tho intestine, the elder Sciin advocated the use of picc(>s of omentum, 
preferably torn from the omentum, placed against tho suture line^ This method 
is not to Iw relied upon alone, but only as an additional safeguard. In certain 
cases in which it is not possible to suture the defect securely the method is 
worthy of consideration. In Senn’s experiments the intestinal peritoneum was 
slightly scarified before the graft was sutured in place. 

BMults Following Operations for Injuries to tiie Intestine.—Recovery is tho 
rule if the operation has been done in tho first 4 hours. Death occurs from 
hemorrhage or peritonitis, complications which existed before the o|)oratiou and 
which aro rapidly fatal. Failure of union in an intestinal wound, with conse¬ 
quent perforation, may <x,*cur fniin tho third to tho fifth day. Focal abscess may 
occur duo to failure of intestinal union. With tho occnirrcnce of this in view, it 
is well to maintain drainage for 7 days in cases where there is doubt as to the 
security of the suturing or tho viability of the intestinal wall. Intestinal 
fistnlut forming in the drainage tract tend to close spontaneously. Should an 
artificial anus result, this will call for surgical intervention. 


OPERATIONS ON THE DUODENUM 

Operations upon tho duodenum include resection of the duodenum for 
duodenal ulcer; anastomosis operations upon the duodenum; duodenojejunal 
anastomosis. Jaboulay, in 1892, anastomosed the jejunum, below the gastro- 
jejnnal anastomosis, with the third portion of the duodenum, in an attempt to 
prevent the dis<^harf:^ of the duodenal secretions into the stomach. These opera¬ 
tions are described in connection with ga'stro-enterostomy. 
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XiMliiatioa of the Daodeaun. —See Localization of the Duodenum. 

Onodenortony. —Incision into the duodenum for the purpose of exposing the 
cmnmon bile-duct or the duct of Wirsuiig is treated in the surgery of the gall 
passages and pancreas. DtuHlcuostoiuy was first proposed by Hronne. Von 
Langenbuch was the first to perform the operatioii (Koeher). Hartman pre¬ 
fers the operation to jejiuiostomy (Kocher). It is fMwsiblo by mobilization of 
the duodenum to bring it into the abdominal w'ound without tension. Jejunos- 
tomy is so much simpler, however, that dtuHlenostomy is rarely, if ever, indi¬ 
cated. The chief (objection to duodenostomy, aside from its more elaborate tech¬ 
nic, is the difficulty of keeping the biliary and panercatiu sce.retiuns from 
escaping through the fistula. 


JEJUNOSTOMT 

This operntion was emploviMl by Surniay in 1S7S. Karewski, in 1890, 
adapted the method of Witzel's gastrost«miy to jejunostomy. 

Indications.- .lejunostomy is indicated in ino|M'rabln stricture of the pylorus 
with advanced carcinoiiia of the stomach, i. e., cast's in which a gastro-onU'ros- 
tomy is not }H>ssible; in carcinoma of the cartlia; in ctmtruettMl stomach; pre¬ 
liminary to extensive stomach restretion in weakciitHl patients; pn'Iiminary to 
extensive oi)crntions u{m)ii tlu; cso]>hagus; to take the platte of gastro-ontort)st4>my 
following ])lastic o[Ha'ations in the iieighlstrlitMid t)f the pylorus; as a suhstituto 
fur gastro-enti'rimtoiiiy in ]H'rforating ulcers in the neighls»rluM)d of the pylorus 
following repair of the perforation; in ulcers of the stomach which ilo n<»t per¬ 
mit or excision; in all cases in which it is wishctl to give temistrary ttr ])cr- 
inanent rest to tin* stianacli and at the saini> time maintain nutrition; and 
in esophageal carcinoma. This o|M‘ration will ]>rohahly come to he recognized 
us the Is'st trcatniciit for ulcers of the stomach outside the pyloric area 
and not admitting of excision, in that altnost mtiiipleto rest cun Ite given 
to that organ and at the same time {)crfcct nutrition of the patient ho 
niaiiitaincd. 

Xayo’i Method.—'I'lie alMlomeii is ojk-iumI by an epigastric incision in the 
midline or to the left, through the rectus niuscle. The jejunum is drawn up and 
a piint su]ccte«l from 12 to US in. from its origin, where a small cut is made on 
the convex surface and a No. 9 (Knglish static) ruhlstr cathettw pushed through 
the opcnfng in a downward direction until it extends H in. inside the lumen of 
the gut. The catheter is fixed in this position by a single chromic gut suture 
piercing the edge of the minute incision ami the wall but not the lumen of the 
catheter. Slight pressure on the oatheter inverts the opening somewhat. He- 
ginning at a point below the jejunal opening, the jejunal wall is infolded over 
the catheter for 1 or 1 in., using mattrc'ss sutures of linen. The infolding 
of the catheter is done in the same manner that a Witzcl operation is done u|ion 
the stomach (Fig. 11). The intestine is anchored to the peritoneum by 2 or .3 
linen sutures in the lower angle of the abdominal incision, which is closed down 
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to the tube in the usual manner, or the end of the catheter can be brought out 
throi^ a small stab wound at one side of the incision, the intestine being fixed* 
to the peritoneum by several linen sutures. 

Xaydl’s Xethod •—An incision is made to the left of the umbilicus through 
the fascia of the rectus. The muscle is retracted, and the incision carried 
through the peritoneum. The jejunum is identified and brou^t into tho 
wound. It is sectioned between 2 clamps, 20 to 25 cm. from its eommeucouient. 
Tho mesentery is split and the cut end of the upper segment of the intestine im¬ 
planted, 10 to 16 cm. from the point of division, into the lower segment, as in 
Roux’s Y method of gastro-euterostomy. Tho cut end of the lower portion is 
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fixed to the skin by interrupted sutures; the entire thickness of the gut is in¬ 
cluded in the suture. The abdominal wound is closed, taking care not to am- 
strict the intestine. 

Tho advantage of this method is that, in place of the small fistula through 
which feeding is done throu^ a small caliber tube, there is a large opening 
which admits a large tube through which tho patimit can feed himself, after hav¬ 
ing chewed the food. A further advantage is that the tube does not have to bo 
worn constantly and that while in the Mayo operation the slipping out of the 
tube means that it must be replaced quickly in order to avoid closing of the 
peritoneal tract, in the Maydl operation no attention need be paid to the tract, 
as it cannot close. The diaadvantage is that there is some escape of mucus 
which requires attention. A further disadvantage is that this is a more serious 
operation than the simple method of Maya 



JEJUNOSTOMY 


848 


ChoiM of Tnoodvn. —The indications for the two proocdurm mey bo defined M 
follows: The Mayo operation is indicated in patients of extremely low ritality in 
whom a more complicated procedure might prove fatal, as well as in cases in whom the 
feeding is to be but temporary. The Maydl operation, on the other hand, is indicated 
where the patient is in condition to stand this more complicated procriure and in 
whom the feeding by this method is to be permanent. 

Conpliutioni of Simple Jejnnoitomy. —Ko subsequent ill effects from the 
jejunum remaining adherent to the peritoneiiin after removal of the feeding 
tube have been observed. The mortalitv of the oireration is negligible. Kinking 
of the proximal loop at the dnodenojejunal juncture is possible if the loop is too 
short, thus putting the intestine on the stretch. Kinking might also result 
from this cause at the parietal attachment of the gut. If too largo quantities of 
fluid are given at first, some discomfort following tho feeding will bo com¬ 
plained of. 

After-treatment. —Following tho Mayo method, tho tube most be kept in 
place. If it slips out it must be replaced within a very short piwiod, or tho 
peritoneal tract will have become obliterated. After tho indications for jejunal 
feeding have passed and removal of tho tnbo is indic.atcd, simple removal of tho 
tube will quickly bo followed by closure of tho fistulous tract leakage does not 
follow tho removal of tho tube. If the Maydl method is used, tho tube is cmly 
introduced at feeding times. Small quantities of fluid nourishment may bo 
given through the tube as soon as anesthetic nausea has passed off, nr even 
before in much emaciated ]mticnts. Any kind of nutritious material which can 
bo made fluid enough to go through tho tube may be used. Tho quantity intro¬ 
duced at first should be small and given at fm|ucnt intervals; later larger quan¬ 
tities at more extendo<l intervals may lie usc«I. At first it is well to prodigest 
tho food. .\t all times the injcete<l material should be warmed to blood heat. 
Beforo and after feeding the tube shnnld be flushe<l with a small quantity of 
saline or plain water to keep its lumen clean. The improvement in nutrition is 
remarkable in cases treated in this way. These patients can bo taught to feed 
themselves. The diet should bo mixed; a little ingtmuity will provide a suffi¬ 
cient variety. In inoperable carcinoma cases the tnbo is employed indefinitely; 
in nicer cases for from fi to 8 weeks. In one of my cases, an enormous ulcer, 
the tube was retained for 0 months, <luring which time, except for the initial 4 
weeks, the patient pcrformeil ont-of-door work. The fistula closed 3 days after 
tho removal of the tube and remained closed. One yme later the man was 
perfectly well. 

Bssiilts of Jejoaostnay. —Of 68 cases operated upon by von Eisolsborg, 61 
per cent, died in the first month; 82]/^ per cent, died shortly following the opera¬ 
tion from collapse, peritonitis, hemorrhage, nr pneumonia. In carcinoma eases 
life is prolonged for an average of 3 months, the condition of these patients is 
greatly ameliorated, and there is considerably less pain. In iticer of tho stomach 
this operation is in many cases curative. Rest to the ulcerated area is assured as 
long as the patient follows instmetiono and feeding by jejunum is continued. 



844 THE SMALL INTESTINE, MESENTERY AND OMENTUM 


In niy hands it has proved of inestimable benefit, not only in extensive ulcera¬ 
tions of tho stomach of a non-malignant character, but also in cases of otherwise 
inoperable carcinoma. It is only a matter of time when the value of this opera¬ 
tion will he more generally recogi:i7.ed and it will bo far more frequently used 
in the treatment of ulcer of the stomach. Compared to the ordiuary treatment 
by rectal fcecling, it is Bt> far superior that its merits must appeal to the medical 
practitioner; whereas tho ordinary medical treatment of ulcer of tho stomach 
keeps tho patient from pursuing his occupation, jejunostomy allows him to con¬ 
tinue his work after a short interval of rest and at the same time maintains his 
nutrition. 


ENTEBOSTOHT 

Indications.—Enterostomy is indicated as a temporary expedient in cases 
of intestinal oi)8truction tew far gone to permit of a radical procedure. In not 
a few cases in which a complete obstniction has supervened on an incomplete 
obstruction enterostomy has of itself proved curative. It is also indicated in 
cases in which a radical procedure has been carried out, but in which it is also 
desirable to temporarily drain tho intestine of its putrid contents altovo tho site 
of obstruction. In tho foniicr, i. c. when enterostomy alone is j»erformed, the 
procedure is ns follows; 

Simple Enterostomy.— ruder h»cnl nnesthesin an incision is made in the 
lower right quadrant. Tho peritoneum is only opened snfiicicntly to admit 2 
fingers; through this opening the forefinger is intnalnced over the psoas and 
iliac muscles into the pelvis, and tho terminal ileum is located. If this is not 
feasible, a distended loop of gut lying external to tho wound is seised by its 
convex border and drawn into the wound ; this is done without altering the nat¬ 
ural position of the gut. Several methofls may bo used in fixing tho gut in tho 
abdominal wound. Tho adjoining portions of tho hK)p may be stitched together 
on either 8id<! so as to form a spur which can later Ikj destroyed by a Dnpuy- 
tren's entorotoino, thus restoring the continuity of the gut when tho indication 
for the artificial anna has passed. Stitching tho 2 logs of the loop together in 
this manner pretdudes tho possibility of another intestinal coil Ixicoming ad¬ 
herent at tho site where it may be necessary later to use an enterotomo. It is 
best to stitch tho peritoneal surfaces together for .*1 or 4 in. The gut is now ad¬ 
justed in tho wound, the surplus portion Ijeing rcturne«l to the atslomon so that 
tho convex surface of the gut is slightly almvo the level of the skin. If the 
wound in tho peritoneum has been made of the proper size, it'will now encircle 
the neck of tho prolapsed gut snugly but not tightly enough to constrict it 
With catgut tho peritoneum is attached to tho loop at several points. These 
sutures should include the transvorsalis aponeurosis and, if necessary, a portion 
of mnsclo, in order that the loop may bo held securely fixed in the wound. Care 
must bo taken, in passing the sutures securing tho intestine to the peritoneum, 
not to rater the lumen of the intratinp. Th? convex portion of the loop is at- 
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tacfaed to the akin on either side with silk. These sutures are left untied for tito 
present. The wound is now closed up to the convex surface of the gut. Several 
additional sutures are placed to hold the convex surface in apposition witli the 
skin, and these and the first sutures of this character are tie«i. A purse-string 
of silk is now placed on the ctwivex border; in the miter of the area surrounded 
by the purse-string an incision is made with a si-alpe). Through this incision 
a Mixter or Paul tube of small caliber is paawHl, and the purse-string tied to 
secure it in place. As the contents of the small intestine are liquid, it is not 
necessary to use a large tulie. A largo niblicr catheter with inversion of tho 
opening in the gut fulfils the pur|xise admirably. The tube should not project 
for any great distance into tho interior of tho gut unless one is sure which is 
the afferent portion of the hxi]), in which event tho tube may bo inscrtoii in tliat 
direction. Pcrfonnc<l in this manner, there is littio <langcr of soiling tho 
wound. Sponges arc {tlaiHHl to catih what intestinal contents cHcn|io during tho 
short interval liotwccn milking tho intestinal iiunsion and iiitrixlucing tho tulm. 

If the peritoneal irnnsion has lieen large, it should lie scwihI up to tho neck 
of tho intestinal loop lad'orc iicrfnnning the alNive priK'cdure. In intmilucing 
the glass tube or catheter the cut in tho intestino is held opmi by an assiatiint 
grasping it at 2 jxiints, while the o|ieriitur grasps the margin at a third point, 
making a triangle, thus facilitiiting tho introiliiction of the tulw. Ity making 
the abdominal incision in the ile«K>cca] region, one is fairly positive of securing 
a loop of the lower ileum in the neighlmrluMMl of tho ilwKSKml valve. 

If, in the course of exploratory laparotomy for olrntruction through a rectus 
incision, it is deemed lH>st to use the tciniMiriiry ex|Hulicnt of entorostomy, tho 
enterostomy had licst lie pcrfoniied through an additional incision ns described. 
As time is an clement to consider in theso cases, an assistant should perform 
such portions of the operation as can Im simultanenusly done without intorfer- 
cnce with the operator. Poforc incising the gut the lino of the incision, ns woll 
as the line of juncture with the skin, should lie |wintc<l with Woelllcr’s solution 
or collodion to avoid (Hintamination. 'I'lnit isirtion of tho auturing which luiiton 
the intestine to the skin must be dono with a fine eutting edge nectlle, a round 
needle not Iwing adapted to this purpose. Tho loop of gut sclctttcd should lie in 
tho wound without tension. 

Enterostomy in tho small intestine is an emergeney operation, and as a rule 
is performed only in those cases in which any but the simplest proeodure would 
of itself prove fatal. 

DANOERS OP THE OPERATION,—^I’erformed under local anesthesia tho pro¬ 
cedure as outlined, if not accompanied by exploration, ia practically without danger. 
Cases apparently moribund do not seem to receive any additional shock from the pro¬ 
cedure. If an exploration, however, is added to the procedure, a very appreciable 
amount of shock will be noted. In cases of intestinal paresis the operation will be 
ineffectual, as only the loop incised will be drained. Evm in -such cases, however, the 
use of atropin sulphate in large doses, repeated to the point of paralysis of the bladder, 
will in some casa mable the small intestine to expel its mntents. 
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B&SULT8.— The value of this operation was shown many years ago by 
Treves, and by its uso the mortality in acnto intestinal obstruction has been 
reduced 60 per cent. To achieve such results, however, extended exploration 
and the esposure of peritoneal surfaces must not be indulged in. The enteros¬ 
tomy must bo performed in the simplest and quickest manner. Its purpose is to 
free the intestine of its no.^iou8 contents, the absorption of whioh is the cause of 
death in acute intestinal obstmotion. In not a few instances the relief of the 
distention alstvc the site of obstruction has a beneficial effect upon the cause 
of-obstruction itself. 

Later the artificial anus is closed when the ncc<l for its continuance no 
longer exists. Its closure is preceded, if indicated, by a formal operation upon 
the cause of the ol>struction. 

Enterostomy for the Purpose of Draining the Intestine Above the Site of 
Obstmotion and Accompanied by a Simultaneous Entereetomy.— indications. 
—Such an operation is indicated when the obstruction has liecn of long standing 
and of a nature, such as gangrene of tlic gut, which will not permit of simple 
enterostomy with subsmiucnt treatment of the cause of obstruction. 

TECHNIC or OPEHATlON. —The gangrenous area is resected and a largo 
rubber catheter or Mixtor or Paul tulas is inscrte<l in the open end of the af¬ 
ferent loop, a purse-string suture is applied, the cut c<lgc8 of the gut are in¬ 
verted, and the purse-string tied down so that the gut grasps the tube tightly. 
The open end of the efferent loop is closed in the usual manner. A lateral 
annstomosis is now done, allowing several inches between the site of anasto¬ 
mosis and the end of the afferent loop. This eompIct(sl, the end of the afferent 
loop is brought without tension through the ahdoininal wall, a wound being 
made for this purpose, where it is 8utnrc<l to the }>ariutal {tcritoueuin and also 
to the skin. None of these sutures should enter the lumen of the gut. When 
the indications fur the temporary enterostomy arc passed, the catheter is with¬ 
drawn and the fistula allowed to close. Extensive inversion of the cut edges 
of the afferent loop around the catheter usually permits closure to occur readily. 
If this does not happen, the intestine is dissected free from the abdominal wall, 
still further inverted with purse-string sutures, and dmpped back into the ab¬ 
dominal cavity. It is essential for the final success of the operation that the 
distance btitween the lateral anastomosis and the cut end of the afferent loop bo 
sufficient for a plastic operation to readily effect closure of the fistula. 

Enterostomy for Oangreno in Which tho Conditions Will Not Allow of Anas¬ 
tomosis. —In such cases the gangrenous gut is brought entirely outside tho ab¬ 
domen, tho healthy portions beyond the area of gangrene are sutured together as 
in simple enterostomy, and a healthy portion of the gut sutured to the skin, as 
in the same opcnition. Tho wound is closed up to the intestine and the gan¬ 
grenous portion of gut is cut away. The bleeding from the cut intestinal edges 
is controlled. Later communication between the 2 loops is effected by a Dnpuy- 
tren enterotome and a plastic operation done for closure of the fistula. 

Complioations of Enterostomy .—Erythema is controlled somewhat by a dry- 
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ing powder composed of carbonate of magnesia, ainc oxid, and talcum. Ery¬ 
sipelas is rare. Phlegmon is treated by proper drainage necessitating in some 
instances counter openings and removal of sutures. 

Peritonitis rarely txfurs except as the result of tlie randition for which tlie 
operation has been performed. In suitablo cases it may be entirely preventoii 
by delaying the o^xtiiing of the artiKcial anus until time has oIu]tsotl, 24 to 4.S 
hours, for the ownrwMice of adhesions in the ncigbUirhiHHi of the alTw*ted l<H>p. 

Hernia or eventration of intestine o«mr8 randy. Prolaftse of the mucous 
membrane of the artiticial anus, or even of all the layers of the artiticial anus 
(invagination), may (x*cnr. The proximal portion of the hxtp is that usually 
affected. Vleeration may complicate prolonged prolapse. In cases in which it 
is necessary to maintain the artiticial amis, eventration and prolapse can bo 
cured by making an incision and suturing the affectisl limb of the artiticial 
anus to the abiloininal wall. This can Ixi done without entering the pt'ritoneal 
cavity, the finger within the intestinal hsip serving as a piido for the introduc¬ 
tion of the sutures, the alidominal wall ladiig incised down to the parietal peri¬ 
toneum, and the sutures there introduced, ('are should bo taken that tho 
sutures do not enter the lumen of the gut. 

Strictnrc.— TliO distal limb of the artificial anus always Iiei'omc smaller 
than normal. At times, through chronic, inllamination or the extension of 
already existing disease, stricture results. 

Neurasthenia .— In some patunits the mental condition is influenced by tho 
existence of an arliticial anus. 

After-treatment of Enterostomy. \o atti!m]it should lie made to wash out 
tho interior of the intestine. Tho tiilie draining tho intcstiiio should be con¬ 
nected to a receptacle; when the tuki ItKismis after 4 or Si days there will be an 
escape of fmil matter alongside of it. r|sin the ufipearance of this the tulat is 
removed and loose absorbent dressings applied, which are changed every hour 
or so. (^arn must lie taken that the dressings are not applied in such a way as 
to interfere with drainage. 

Following enterostomy for gangrene of the intestine, even if tho ojieration 
itself is not severe, the patient will usually die of general debility or peritonitis 
in from 24 to 48 hours. The case has usually progressctl too far before surgical 
measures arc instituted. Done fonnally, the prognosis is good. Tho after- 
treatment is troublesome. Tho suture lino and neif^boring skin are painted 
with collodion or Woelfler’s peritoneal varnish to prevent irritation. An abun¬ 
dant absorbent dressing of paper wool covers tho wound; this is renewed every 
few hours. Tho wound in the neighborhoo<| of an artificial anus is particularly 
liable to infection from the presence of the discharges. Immediately upon the 
appearance of infection tlie sutures should be removed. The infection may bo 
deep-seated and not show at first, except through tho temperature; in such oases 
the sutures are removed and the wound opened. This will present a nasty 
sloughing appearance. A moist antiseptic dressing hastens the separation of 
the sIou^iB. 
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Skin irritation my be prevented in part by anointing the Ain in tite neighbor¬ 
hood of the artiSciel anas with vaselin. A moist eczema is liable to derelop and can 
only be kept Jn check by strict deanlinesa. After a weA or 10 days, when wound 
healing has become somewhat £rm, the patient may be placed in a warm hath for ^ 
hour twice daily; this is a source of great comfort to the patient and cleanses the 
wound. The granulations in the neighborhood of an artificial anus are apt to become 
grayish owing to the discharge. This will necessitate stimulating dressings. 

The sutures which are used to hold the intestine in position, as a rule, take 
care of themselves; they loosen and come away. The wound cicatrizes slowly; 
the mucous membrane of the gut proliferates, until finally cicatrization between 
it and the skin is complete. 

The effect of an artificial anus upon tlie general health depends upon the 
portion of the intestine from which the anus was formed. If it is in the sig¬ 
moid, nutrition does not suffer; if in the cecum or the small intestine in the 
neighborhood of the ileocecal valve, nutrition is not markedly interfered with. 

It is to be borne in mind, however, that it is in the large intestine that absorption 
of fluid for the most part takes place. The higher up in the small intestine the 
fistula is placed, the more marked the inanition. If it is in tho duodenum or 
jejunum, inanition rapidly follows and the patient dies of debility; if high up 
in the ileum, patients may livo for some weeks or months. Tho treatment for 
fistula placed high up is early operation before tho patient has become too much 
enfeebled. Tho site of the fistula can be detomiincd by tho character of the 
stools. Tho patient should be weighed daily, and if loss of weight is shown, 
operation should nut bo delayed. The diet should bo highly nutritious and such 
as to leave the smallest possible residuum in the intestines. Soup, eggs, milk, 
farinaceous foo<l, scraped beef, peptones, rice pudding, young chicken, and 
lamb form the best diet; this is supplemented by rectal alimentation. An at¬ 
tempt may also bo made to place pr^igested foods in the efferent loop of the 
fistula. If this is possible, it not only nourislies tho patient better, but prevents 
contraction of the portion of tho bowel below tho fistula. Reverse peristalsis 
tends to prevent feeing through tho efferent loop. Spontaneous closure, while 
possible, should not bo waited for, as in the meantime the patient is losing 
more and more strength. The only radical treatment is an early operation, either 
intra-abdominal or by Dnpuytren’s clamp and a subsequent plastic operation. 
After operating by means of Dupuytren’s clamp, it will be necessary to quiet 
the pain with opium. It takes 6 or 8 days for the clamp to ulcerate throng; 
in the meantime adhesions form which guard the peritoneal cavity against in¬ 
fection. If tho attempt is successful, a fecal fishda results in place of the arti¬ 
ficial anus, tho fecal current for tho most part passing along the channel made 
by the clamp. Such fistnlra have a tendency to close, but it is better to aid in 
their closure by a plastic operation. 

Inability of the Artilioial Anns to Fonotionate.—Occasionally it happens 
that while gas passes more or less freely through tho tube usually loft in the 
enterostomy opening at the time of operation, the passage of fecal matter does 
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not occur. A condition of partial obstruction is preatmt. This may bo due to 
too much traction on the intestine, or too tight closure of the abdominal wound 
in an attempt to make an ideal anus, or to paresis of the loop operated uprni. 
It is overcome by inserting the tube further into the grit and by the use of fre¬ 
quent enemas through the tulw. 

Closure of the Enterostomy Opening. —An enterostomy of the small intestine 
should be closed as wn)u as the inilieatious for its use have passed. Karly elosnro 
is particularly desirable as the eontents of the small intcHiiio are liquid an<l 
irritating and it is diflieult to ket*p the patient elean. More»*ver, the health 
suffers in proportion to the proximity of the o|H'ning to tho duodenum. The 
essential pt)int in the elosuro of these o|)enings is the dcstnietiou of tho spur. 
This can be accomplished by the use of the euterotome, or the ha>p, tho site of 
tho enterostomy, may Iw excised. If the enterostomy has been done in a typical 
manner, its closure can la* effcetwl by the use of a Dupiiytnm enti'rotoino, 
supplemented, after the pnijier direction of the feeal eurnmt is cstablislied, by 
a plastic operation. To accomplish this, Diquiytren’s euterotome is inserted, 
one blade into each leg of the eiitenwtomy, in such a maiiner as grasp the 
spur. The eutenitome is then scrc*wed «lowu until it tirmly compresses tho 
spur. A turn or two of tho aen‘w is a«lde«l each day until l)y tho eiglitli or 
ninth day the instrument has cut its way entirely thnmgh the spur. A plastic 
operation may now h(> undertaken. Various UKaiitications of the Dupuytron 
instrument have Is-en made, all retaining the essential ]trinc.ipln, but those have 
no distinct advantage over the original. 

If the enteriwtomy has not laxm ])erfonucd in a typical manner, there is a 
possibility that the euterotome may seize and erush a knuckle of gut adherent 
between the legs of the enterostomy. I n smdi cases the following procedure is 
indicated: The enterostomy (qicning is packed with gauze to pnwent soiling. 
One-half inch from the margin of the oiaming an incision is made timmgh tho 
skin, <‘omplctely encircling the opening. Tho skin is disseided toward tho 
oi)cning, and the edges of the skin sewn logc;lher over and <tvcr iti such a manner 
us to compictidy oeclinle tho n|N!niiig ami thus prevent the possibility of soiling 
tho site of operatirm. The incision is dcsqaaied timmgh tho ptTitoncum, taking 
care that the gut be not injured; th<- adhesions arc Separated and the loop, the 
site of tho enterostomy, is drawn outside the abdomen. Tho abdominal cavity 
is protected by laparotenny pads, that portion «*f tho bowel which is the site of 
the enterostomy is cxcise<l, and an end-to-end or lateral anastomosis done. If 
the opening is within a few inches of the ilo(x;ccal juncture, there may not bo 
room for a sstisfactoiy lateral anastomosis, so that an end-ttroiid anastomosis 
may bo imperative. The various layers of tlio abdominal wound are now sepa¬ 
rated and sutured. Preliminary to this operation and to all plastic operations 
for tho cure of artificial anus or fecal fistula, it is essential that the skin in tho 
neighborhotMl I)o brought to as near tho condition of normal as poHsibl& This 
can only be accomplisbetl by the most minute attention to cleanliness. 

OlMure of Feeal Fiitnla. —Most focal fi8tula^ close spontaneously if the gut 
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if not adherent to the skin. The closure is fainlitated by the administration of. 
foods which leave the smallest possible residue in the intestine, and by the ad¬ 
ministration of enemata twice daily to ke^ the lower bowel empty. If the 
fistula is situated high up on the intestine, its closure must be quidcly effected 
or rapid inanition will result; if situated low down, a reasonable wait of 2 
weeks is allowable. During this time the fistulous tract is frequently cleansed. 
If the discharge escapes by way of an abscess cavity, this should be opened up 
freely and frequently cleansed. Failing of spontaneous closure, a fecal fistula 
of the small intestine usually demands resection followed by an end-to-end or 
lateral anastomosis. Such cases will present great difficulties, and, where pos¬ 
sible, they should be dealt with in the same manner as resection for enterostomy. 
Other cases can be dealt with by closing the external opening with sutures, as 
described in closure of enterostomy, and then opening ^e abdominal cavity at 
some distance from the site of the fistula and ascertaining the exact conditions 
intra-abdominally. 

When the opening is situated high up in the intestinal canal and the condition of 
the patient is such that an operative, procedure is oontra-indicatod, a temporary ex¬ 
pedient of inserting a rubber tube, on the same principle us that employed by Kerr 
in draining the bile ducts, may bo employed. In a personal case this simple device 
effected an absolutely mechanical closure and tided the patient over until sufficiently 
recuperated to withstand a formal operation. Nutrition was maintained through a 
small catheter inserted through a minute opening in the wall of the larger tube into 
the efferent intestine. 

The operative treatment of persistent fecal fistula depends upon the type of 
fistula present. If the loop of intestine of such a fistula is adherent to the skin, 
the opening being of moderate sise without prolapse of the posterior wall of the 
gut, closure is comparatively easy. The open fistulous tract is encircled by an 
incision, this external incision is securely sutured to prevent soiling, the tract is 
dissected down to the peritoneum, clamped at the level of the intestino, and 
amputated, the stump is disinfected and buried in much the same manner as is 
the ^ump of an appendix. If the fistula is of larger size, with prolapse of the 
posterior wall, much can bo accomplished as regards the diminution of the 
oaliber of the external opening by inserting a rubber tube of proper size into the 
hmg axis of the intestine to oontiol the prolapse. When- the external opening 
is diminished in size sufficiently, it is closed in the manner described above. 
If the prolapse of the posterior wall has existed for a sufficient length of titn« 
to allow of the agglutination of the mesentery, thus forming a spur, the use 
of a Dupuytren enterotome is indicated. If the fistula is long and tortuous, 
thon^ of small size, tmnporaiy closure with sutures to avoid infection, fol¬ 
lowed by a laparotomy to identify the portion of gut which is the site of the 
fistula, is indicated. The site of the opening of the fistula into the intestine is 
identified, clamped, disinfected, and inverted in the same manner as the stump 
of the appendix. No attempt riiould be made to close a fistula which com- 
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munioatea with a eancerous portion of the bowel. Ijiteral aoaatomoaia, with 
or without exclusion of the cancerous loop from the remainder of the intestine, 
may be done if the discomfort from the fistula is hio great. 

Intraperitoneal fistula require more extensive operation, including the clos¬ 
ure of the organ with which communication has been established. 

If for any reason it is deemed desirable to maintain the artificial anus or a 
fecal fistula, provision must be made for keeping the patient os clean and com¬ 
fortable as possible. In the case of the large intestine, this is more readily 
accomplished by reason of the nature of the intestiiial contents tlian in the 
small intestine. Even here, however, a comparative degree of comfort is attain¬ 
able by the use of a cup-shaped apparatus with a cmitainor attached, such as is 
exemplified by Delatour's eolostoniy cup. 


ENTEBEOTOMT 

Indioations.—Entcrcctoiny is indicatc<I in contusions and wounds by fire¬ 
arms. (In such cases the prognosis is favorable if operation is performed within 
tho first 6 hours. Operated later, the mortality is extremely high, as is also tho 
case in multiple gtmshot wounds); in gangrene; in certain acute intnssusoop- 
tions; in stricture; in loi-alixcd tnbcnmlosis; in tumors; in certain forma*of 
adhesions; in cicrtain eases of artificial anus and fecal fistula; in cases in which 
the viability of the intestines is in doubt through constriction; in interferonoo 
with the blcNKl supply, us in mesenteric thrombosis or through detachment of the 
mesentery; and in wounds involving more than one half of tho circnmfercnco 
which do not allow of closure by simple suture. 

Teohnio of Operation.—The gut, tho site of tho lesion, is drawn outside 
the abdomen and several inches of healthy gut with it. Should adhesions bo 
present, these should bo dealt with gently and all hemorrhage arrested. In¬ 
fected fluid, if present in the peritoneal cavity, is rapidly sponged away. The 
affected loop of gut, with several inches of healthy gut, is isolated with laparot¬ 
omy sponges in such a manner as to guard the peritoneal cavity against the pos¬ 
sibility of infection. In cases coinplicatcHl by acute intestinal obstruction the 
distended gut above the lesion is opened and as much of its contents allowed to 
run away as will. This can bo accomplished in the following maimer: An 
assistant grasps the gut in 2 places, about 2 inches apart. A purse-string suture 
is inserted in the convexity of the gut, the gut is incised, the edges of the wound 
are held open by forceps, a small Paul or Mixter tube is inserted—a rubber 
catheter of large caliber may be used in place of the glass tube—and the purse- 
string is tied about the tube after inversion of the mucous membrona In this 
manner intestinal contents are allowed to escape at a distance from the site of 
operation and soiling is avoided. A second purse-string, surrounding the first 
and at a little distance frmn it, is drawn down os the tube is withdrawn, while 
•n assistant occludes the portion of the intestine, the site, of the temporary 
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ctftesosktmyi; Upon removal of Ae tube, the aecond pune-string ia tied ti^tly, 
taki^ can that the peritoneal surfaoee are inverted. As the removal of an 
iooh or ao of additional gat is of no consequence in these cases, it is heat to poll 
sniBcient intestine out of the abdominal cavity to allow of the making of an 
euterectomy through comparatively healthy intestine. 

The loop to be resected is emptied of its contents by gentle pressure in on 
upward direction and an intMtinal clamp applied on what is presumably 
healthy intestine. The contents of the loop are now expressed in a downward 
direction, and a clamp applied there. In obstruction casm, whether acute or 
dhronio, there will be a marked difference in the character of the gut above and 
below the site of obstruction. Ordinary long-jawed artery clamps, such as the 
Eocher type, are applied somewhat more than an inch from the intmtinal 
damps on tho loop to be rraected. The entire loop is now held up and the 
blood supply in the mesentery studied. If there is doubt as to the blood supply 
of the portion of intestine to be left, tho clamps are made to include more of the 
healthy gut. 

With straight scissors, section of the bowel is made in a slightly oblique 
direction, a little more toward the convex border than the mesenteric border. 
Even if the intestine is sectioned straight across, there will be more retraction at 
the convex border than at the mesenteric border. The reason for making the 
incision in this way is to prevent too great narrowing at the site of the end-to- 
end anastomosis and also to render more certain the blood supply. Section of 
the gut is made about % in. from the intestinal clamp. The open ends of the 
gut are now swabbed with moist sponges. If there is any bleeding at the 
mesenteric border, this is secured by ligature. Section of the mesentery may 
be made by either of 2 methods. With a pair of sharp-pointed scissors the 
triangular space where the leaves of the mesentery mparate to surround the ^it 
may be entered and the mesentery may be severed from the gut along this line, or 
a V-shaped section of the mesentery may be made. This latter is preferable in 
excising considerable portions of the gut and also in cases of malignant disease. 
In many instances, in thin mesenteries, on holding the mesentery up, the blood 
■uiiply of tho portion to be resected will be quite plainly indicated, so that the 
main branches leading to that portion may be ligated, and the V-shaped portion 
of the mesentery easily removed. In other casra it will be necessary to place 
ligatures before each cut with the scissors. In suturing the mesentery follow¬ 
ing the completion of the intestinal resection, in the case of the V-shaped ex¬ 
cision of the mesentery with end-to-end anastomosis, the V is closed by a con¬ 
tinuous suture beginning at the apex of tiie V and extending to the intestine 
where the mesentery is attached in approximately its normal position. If lateral 
anastomosis has been done with V-shaped excision of the mesentery, the edges 
of the V are slid past each other and are sutured to the anterior or posterior 
leaf of the adjacent mesentery. In case the mesentery has simply been detached 
from the intestine or is folded on itself and the fold sutured to the adjacent 
mesentery. Having removed the portion of affected intestine with a section of 
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its meeenteiy, choice must be made as to the further steps to be pursued* 
Whether an end-to^nd auastoiuosis by suture or button shall be done, whether 
the cut ends of the intestine shall be drawn in by purse-atriui; sutures reimforced 
by Lembert sutures or by the Klapp method, and lateral niiastuinosia doue, or 
whether the legs of the intestine shall lie sutured together for a spatH* of aeverai 
inches and the open ends sutured outside of tlie abdoutinal wall, will depend 
upon the condition of the 
intestine and the condition 
of the patient. The instru¬ 
ments which have been used 
in opening the intestine must 
be discarded ns soon as they 
have perfonned their duty. 

Closure of the Ends of the 
Divided Intestine by Klapp’s 
Method. —The intestine is 
first crushed with a heavy damp and then divided with a Pat|uelin cautery, 
a long narrow clomp being applied to the cut end of the intcatine and tho 
intestine TOlle<l up on the damp. The serous surfaces thus brought in ap¬ 
position are sutured, the <damp is hsisened and removed, and the remaining 
apposed serous surfaces an; sutured. My this method an extmisivo adhesion of 
serous surface is obtained, and the pressure arising within tho intustino does 
not exert itself directly against the line of suture. 

Closure by Purse-string Method. - I'lic s(!vereil einl of tho intestine is crushed 
by a strong damp, and while it is so held a purse-string sutun! of non-altsorbublo 

material is made to surnmnd 
the intestine at a diatance of 
VI: in. from tho dividc«l end. 
As this purse-string is drawn 
down, the divided end is in- 
vaginated an<l the clamp is 
withdrawn. A second purse- 
string at a distance of VS: io- 
reenforces the first. 

End-to-end Anastomosis: 
IbunsoU’s M 0 1 h 0 d.— T h 0 
openings in tho bowel are secured together by 2 long temporary stitches which 
include all the coats of the bowel, one being placed at the mesenteric attach¬ 
ment and the other directly opposite. These sutures arc tied on the mucous 
membrane, the ends being left long to effect invagination (Fig. 12). An 
incision V/t in. long in the long axis of the bowel through all the coats on the 
free border of the proximal hwp, and somewhat more than 1 in. from tfie 
cut end, is made. The invagiuating suture.! are pulled through this incision, 
and by traction upon them the smaller or distal loop is iuvaginated into the 
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larger or proximal loop, and by continued traction it is drawn out of the 
opening (Fig. 13). Upon the emergence of the invagination it will be seen 
that the peritoneal surfaces of the 2 cut ends are in accurate apposition. 
The temporary sutures are now held taut and separated so as to cause the 
4 layers to lie side by side. A long, straight cambric needle armed with 
silk is passed directly through all the coats of the 4 thicknesses at least Vi 

ill. from the cut edge, thus placing 2 
sutures at 1 passage of the needle. 
The center of this suture is drawn up 
and cut, and each half tied. This 
procedure is repeated until sufficient 
sutures have been passed to insure 
accurate apposition (Fig. 14). The 
traction sutures are now cut short, 
and the invaginated gut is drawn back 
gently. The incision in the long axis 
of the gut is closed by any of the 
methods of suturing previously described. The mesentery is now dealt with in 
Bocordaiice with the method used in resecting it. Should any doubt exist as 
to the security of the anastomosis Ixmibert sutures may be adilitionally placed. 
This is to be avoided whenever possible, ns already the method of anastomosis 
has narrowed the lumen of the intestine by at least Vi in. all the way around. 

This procedure allows of accurate suturing in end-to-end anastomosis, par^ 
ticularly in cases where one loop of 
the gut is smaller in diameter than 
the other. The method described 
presents one difficulty, and that is 
the securing of all the coats of the 
ihtestino when the sutures are passed 
in the manner described. This diffi¬ 
culty is caused by retraction of the 
muscular coat and eversion of the 
mucous coat. The difficulty can bo 
overcome by trimming the mucous 
membrane wherever redundant. The 
sutures should not be so tight as to 
strangulate, dare should be exer¬ 
cised in reducing the invagination so 
as not to place too iiiucli traction on the suture line. 

In placing the sutures left temporarily long for the purposes of invagina¬ 
tion, it is well to exercise great care in placing the mesenteric stitch so as to 
secure accurate apposition. This can bo done by making a mattress suture tied 
inside the bowel and including both mesenteric junctions in the following man¬ 
ner (Maunsell): The needle is entered from within the bowel slightly to one 
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Bide of the mesenteric attachment. Tlie p<nnt of the needle enters the trianf^ilar 
mesenteric space for about \ s >«• and is then divcrgcil to pierce the peritoneum. 
The needle then enters the other Mvtioii of liowel in a n'verw luunner. Those 
steps are repeated on the opposite side of the iiicsentery and tlio mattress suture 
thus fonned tied within the Istwel. A mmliliration of this stitch and ono whieh 
perhaps secures better approximation of the jawitoneal coats is made by crossing 
the mattress suture. The suture is lH‘fnni, as alwve. from within the bowel and 


is then carried throufd' th<* oppos¬ 
ing mesentery and into the ImiwcI 
on the opposite side, diagonally in 
place of straight across. 'I'liis pro¬ 
cedure is repeated to complete the 
mattress suture, with the result, 
through the crossing of the suture, 
that the leaves of the ines<»ntery 
are drawn more securely togi*thcr 
and peritoneal approximation is 
secured ( Fig. As this is the 

weak point in eiid-to-ciid anas¬ 
tomosis. it is always Is'st to place 
this stitch first. 

Connell’s Method of End-to^nd 
Annatomosis. -This method is sim¬ 
ilar to .Maunst'll's operation in 
that all the knots arc inside of the 
bowel; it differs from it in that 
this is accomplished, not hy an 
extra incision into the intestine 
above the line of projM>sc«l suture, 
but by an ingenious metluMl of 



Kio. 16. — Ciinnbll’h Method or KnD-T(»-BitD Aha*- 
TOMOaiS (1). 


tying the last suture. A cambric 

needle thrca<lwl with {larafliu silk is paHS<«l from the mucxms membrane aide 
through the entire thickness of one arm of the gut at the nicsciitoric angle, 
approximately in. from the cut edge at the site of the mesenteric attach¬ 
ment. The needle is then passed from withiait inward, in a similar manner, 
at the mesenteric attachment of the other arm of the bowel. The cinla of this 


suture are then tied together and used as a traction loop. It should be carefully 
placed so as to allow the anastomosis suture to secure seroserous approximation 
throughout. Its temporary object, used as a loop, is to facilitate the placing of 


the later sutures (Fig. Ifi). 

The field of anastomosis is dividwl into 3 equal parts in the following man¬ 


ner: At a point % distant from the mesenteric site on the convex border a 
suture is passed through all 4 walla of the cut ends, and that portion of the 
suture within each lumen is drawn up to sufficient length to form a loop to use 
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as a tetraotor and there cut. 

The oorreaponding ends of 
each loop are tied together 
(Fig. 17). 

An assistant, by draw¬ 
ing on the first and second 
loop, brings into apposition 
that third of the intestinal 
walls lying between these 2 
points. The fonuul sutur¬ 
ing of the intestine now be¬ 
gins. Beginning with loop 
2, the needle pierces u 11 
coats of both segments of 
bowel and is there reversed 
and passed again through 
all coats of both walls par¬ 
allel to and aliout % in. 
from the first jiart of the stitch just described, where it is tied. '1 ho free end 
of the suture is not <rut, but held by the assistant with haip 2. 1 his method 

of suturing is continued 
until liKip 1 is reached, 
where a back-stitch is 
taken to prevent pucker¬ 
ing (Vig. 18). 

Loop 2 is-.now cut 
away, and loops 2 and 4 
take its place, so that a 
further third of Iwth in¬ 
testinal walls is brought 
into apiiosition. The su¬ 
ture is continued as far as 
loops 8 and 4, where a 
back-stitch is taken. This 
third of the suture in¬ 
cludes the msaenterio bor¬ 
der. This is shown as an 
elevation on the suture 
line in the illustration' 
(Fig. 19). 

The needle is now 
made to emerpo from the 
lumen of the bowel at a point corresponding to that where the next stitch Would 
be taken and appears on the serous coat of one cut end of the intestine (Fig, 20). 
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The suspending loops are removed. Their place is taken for the remain¬ 
ing third of the intestine to be sutured by the distal end of the suture and the 
proximal end of the suture used as trai-tors (Fig. 21). The last third to be 
sutured is the convex third of the intestine. That which was a complete section 
of the bowel has been transtornieil into a transverse incision. .\n accurate sero- 
serous apposition is secuml for this third in the following manner: The needle 



Fin. 24. —rnNNr.i.L'H Mkthiiii nr KNii-m-KND Anaiit<iii<wm (D). 


is pasiw>d from where it emerged on one eut end ( Fig. 20) to the other nut end 
(Fig. 21), where it is inserted from without inward at a point corresponding 
to that which would lx- pienwd if the walls wen; in apposition. 'I'his suture is 
not drawn down tight. The needle is jiassed out again on the same side, enter¬ 
ing the mucosa and emerging on tho serosa Vs in. distant, and is then passed 
over to the opposite cut end, where it is inserted from without in and again 
cmci^s from within out on tho same side. I'his is repeated alternately 
on the opiMising edges until tho necessary numlicr of stitches have Isicn 
inserted, none of which is drawn down tight, lieing left loose for the present 
(Fig. 22) to allow of the aecuratc placing of the suture. At the last 
stitch necessary to close the opening the suture ends within the lumen of 
the intestine and docs not again pierce the wall as in the previous sutures 
(Fig. 22). This point should be Ys in. from the place where the suture 
originally started, so that when tied with the distal end it will complete 
the entire suture. The thread is brought out of the lumen alongside the 
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diBtfl l end of the suture and the needle is removed. The loose sutures are 
now carefully drawn up, bringing into accurate apposition the serous surfaces 
at every point except where the distal and the proximal ends of the suture 

emerge. • 

A long cambric needle threaded is inserted, eye first, between h of tno 
previously inserted stitches about opposite the point of omergenre of the suture 
ends (Fig. 23) and is made to emerge at the same iK»int where the sntnre ends 
emerge (Fig. 24). The Wp of tlmMid on this necnlle is then drawn up suffi¬ 
ciently to allow of the sntnre ends ladiig placed thotngli it (!< ig. 21), whereupon 



Fio. 27. — Mbthod or KsTSsosiHiAriir. 


it is entirely withdrawn, the result lajing that the sntnre emls npiMjar at the ^int 
of withdrawal of the needle, thus securing appn)xiination of the serous surfaces 

at the site of the last stitch. , 

Traction on the suture ends brings the opposing serous surface m close 
contact. The ends of the suture are then tied down snugly, the knot being 
buried deep between the serous walls (Fig. 2.'i). Manipulation of the anasto¬ 
mosis will cause the intestine to resume its natural contour and the knot to Jp 
within the lumen. All knots are thus inside the bowel and no stitches are visible 

on the outside (Fig. 28). ., 

Border’s Method of End-to-Bnd Anastomoiifc— This method provides a 

greater diameter for the sutured portion than that which is normal to the in¬ 
line. The ends of the bowel are placed convex surface to convex surface, side 
by side, with the opening in the same direction, and are held m position by a 
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clamp (Fig. 27). The external or seroseroua suture is applied to these surfaces. 
The septum thus formed is cut away and its edges are sutured. On the comple¬ 
tion of this stage of the operation the suture is continued as an invagination 
suture, which completes the approximation. 

Willard Bartlett’s Method of End-to-end Anastomosis.—A No. 7 straight 

cambric needle is threa<led with 2 
very fine strands of silk of double 
length. The resulting 4 strands are 
twisted together so that the needle 
is as the end of a completed cable 
from which it cannot become do- 
tuched. This is waxed and ster¬ 
ilized. A nuinl>cr of these sutures 
are kept in readiness for immediate 
use. Four strands are used because 
2 are not enough to make a smooth 
cable. Two sutures of this kind 
aixmt 14 in. long arc tied together 
at the free ends, and the superfluous part of the thread cut close to the knot, the 
result Ixsing a strand somewhat over 2 ft. in length with a needle on each end. 
Hy referring to the illustration (Fig. 2H) it is seen that the first step of the 
operation begins within the lumen of the gut, each needle lasing carried out of 
the viscus in such a maimer as to embrace the site of the mesontcric insertion, 
the same being ilone to the mesentery of the Imwel to the right as the 2 needles 
enter its lumen. This loop is tic<l 
down (Fig. 2*.>). A few stitches of 
tho continuous (’onnell typo are 
taken, all tho coats lasing pierced 
and a close approximation lasing 
HiMsunsd us the threads arc drawn 
tight. As shown in the illustration, 
by tho needle next the reader most 
of those sutures aic put in by mak¬ 
ing the in-and-out excursions in one 
and tho same motion, in much tho 
same mauiier that tho lasmbert su¬ 
tures are applied, the difference 
lasing that all the coats are pierced. 

One-third of tho circumfereiieo of the ot>cning is setsured in this manner. The 
same metlaal of suturing is then repeated in the same manner with the needle 
shown in tho illustration farthest from the reader, until tho remaining % of the 
«*ircumfcrenee is completed, when tho 2 remaining ends are tied securely. Al¬ 
most all of tho stitches will la; put in from the outside, and nowhere will any¬ 
thing but the iwritoncal coat show. If the tension on the thread has been right, 
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it will be impossible to see any portion of it except the knot which, in Bartlett’s 
hands, contrary to theory, has done no harm when left exposed, though he 
usually places one I^embcrt stitch over it. 

End>to*end Anastomoiii by Knrphy Button. — Beginning at tlio convex Imr- 
der of the gut and fnnn without, a running over-andtiver jnirse string sntnro is 
applied around the cut edges of the gut, taking care to jdaee tlie mesenteric jwr- 
tion of the stitch in the manner shown in the illustration (Fig. HO), stt as to 
close the triangular space at the mesenteric attaidmicnt. A similar stitch is 
then placed in the other end of the intestine to 1 h! united. The largi>r half of 
the button, held hv a pair of forceps with non-st'rratiHl 
edges, is inserted in the efferent opening. 'Phe purse- 
string suture is ti(‘d down, and with a tiat. ]>rolH> any 
eversion of the cut surface* is corrected. 'Phe same pro¬ 
cedure is curried out with the smaller half <»f the hntton 
in the afferent hstp. The siiKsith clamps sisMiring the 
2 halves of the button arc nunoved and the button held 
in apposition by the thuiuh and tinger grasping each 
loop ladiind the bntttai. 'Phe 2 halves are now joineil, 
taking care that they approach eatdi other at exai’tly 
the prop(*r ]>lane, as otherwise the s<irew |)ortions of the 
button may not exactly coincide and the hntton jam 
before it is comphitely togi'tlu'r. Br«*ssure is ex(*rted 
until the button is hs'ked stvurely, thus holding in 
linn upiM)sition the |N‘rilom‘al surfaces. 'Phi* cut 
edges of the mesentery are secured in the usual 
manner. 

PUEtJAlITIONS.—Each button must Ik* tcsteil iK'foro 
using in order to ascortuin that it is nii*cbunicidl,Y ]N*rfi!c.t. 

The siTcw iNirtions of the button ninst not Ik* grasped by ser¬ 
rated forcciiH, as injury to this portion of tin; button will 
result in failure to ])roiM>rly close the liutton, 'I'lie spring 
must not Ik* too stiff, or tts) rapid slougliing may m-cur. If 
the ]K>rtion of the inti'stine to be used in tbc anastomosis bus 
bixai properly freed of its <*ontents and sis-unsl liy int(*Ktinul clam|m, there will be no 
necessity for bliH*king tbc lumen of the button with cotton or is>rk to prevent i.*ontam- 
ination of the field. 

Following Murphy button operations, the button usually passes in 9 to 18 
days, but may be delayed a great deal longer. Kadiograpby will show its cbangi! 
of position. The button may pass as far as the rectum and laxsane halgiMl there. 
In this event the patient will complain of rectal irrilalion. Digital examination 
will result in its discovery and removal. Occasionally the button will not pass 
into the large intestine and will rci|nirc removal by sixanidury operation. Db- 
atruclion at the site of tho button occasionally occurs. Perforation at the site 
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of the batt(Bi has been reported, due either to lack of proper blood supply or to 
poor reparative powers. 

La Place’s Method of End-to-end Anaatonosla —The forceps, of 5 different 
sizes, consist of 2 parts which are really hemostatic forceps curved 'into a semi¬ 
circle on each side; when held together by means of a clasp they open as 2 rings 
(Fig. 31). They serve the same purpose as Senn’s rings, bringing serous surface 
to smous surface. Sutures are introduced all around, except where the foreeps 
penetrate the lumen. The forceps arc released by loosening the clasp, and tfien 
withdrawn a blade at a time out of the small unsutured opening which is finally 
closed by a stitch or two. 

The 2 cut ends of the bowel are first united by fixation stitches at the 4 
cardinal points to assure the correct relation of the mesentery of the 2 ends of 

the gut. The forceps 
is introduced be¬ 
tween 2 of these 
stitches and tl|g^ 
blades are opened so 
that one blade pene¬ 
trates one end and 
the other the other 
end of the intestine. 
The serous surfaces 
are inverted by push¬ 
ing them between the 
clamps or by placing 
a suture around the ununited ends between the blades. The forceps is clumped, 
securing serous surface in apposition to serous surface. The sutures arc then 
applied all around tho clamped surfaces to the point where the forceps pene- 
tsatos the gut. Tho clump is removed, half of the foreeps is removed, and 
then tho other half. The operation is completed by adding 1 or 2 stitches 
to close tho opening through which the forceps was remove*!. By this method 
the caliber of tho gut is preserved. 

lateral Anutomosis by Suture.—This is performed in tho same manner as 
gastro-enterostomy. Should resection have prccc>dcd tho anastomosis, the cut 
ends of the intestine are inverted by one of tho methods previously described. 
An inch or more from the tumed-in end of the gut the convex border of the 
intestine is picked up by mosquito forceps for a space of 5 in., and freedom from 
interference by intestinal contents is secured by a gastro-enterostomy clamp, 
which also serves to steady the loop and facilitate suturing. The same pro¬ 
cedure is carried out on the other end of the bowel, and the clamps are placed 
side by side with the gut in the direction of the fecal current. A needle scratch 
8 in. long, between the mosquito clamps, is made in the convex border of 
each segment. This marks the site of the anastomosis. A continuous Lem- 
bert suture is introduced, joining the opposed peritoneal surfaces % in. from 
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this scratch and extending somewhat beyond it on either end. Threads for 
this purpos^ should be 20 to 24 in. in length and should be donblo'armed. 
This suture is now laid aside until it is time to use it to complete the anas* 
tomosis. The scratch on the walls of the gut is deepened witJi a sc'alpel through 
the muscular layer, until all of the coats of the intestine have bron divid^ 
dowji to the mucosa; this will pouch up; the edges of the cut will be well 
defined. With a double-armed suture, 20 to 24 in. in length, beginning at 
the middle of the opposing surfaces, all the layers of the bowel incisions except 
the mucosa are sutured in an over-and-orcr manner, the suture turning and 
extending somewhat beyond each anglo. This suture is then laid aside. The 
mucosa is then opened by means of sharp-pointed scissors, and its edges, if re¬ 
dundant, trimmed. The mucosa is gen¬ 
tly swabbed clean with a sponge. Ry 
means of a catgut suture the muistsa 
ia whipped over and over completely 
around the opening. I'liis suture is for 
purposes of hemostasis. 

Tho second sntnro uniting all the 
layers except the inncosa is now taken 
up and completed, placing tho over-and- 
- over suture in such a manner as to roll 
in tho cut edges, tho suture continuing 
from each anglo and ending in the mid¬ 
dle of the anterior portion of the anas¬ 
tomosis. At this point it will not lie possible to invert tho last stitch. This 
suture is then tied and cut short. The first or the I.embcrt suture is now 
taken up, and, working from each angle, is completed ami tied on tho peri¬ 
toneum of tho anterior portion of tho anastoimwis, but not directly over the 
knot of tho preceding suture. 

Tho particular nndorlying principle of this n|)oration is tho securing of tho 
layers of tho gut by separate sutures. .\ny of tho methods of suturing may be 
employed in its perfonnance. As originally used, it consisted of 2 layers 
(Abbe) and was a lateral opening. It is the most secure of all fonns of anasto¬ 
mosis. A few stitches of catgut uuiting tho incision in tho mesentery to the 
adjacent mesentery complete tho operation. 

WILliABD BABTLBTT’S METHOD OF LATEBAIi ANASTOMOSIS.— With a 
double-armed thread, the middle of tho suture is tied within one lumen at tho 
central point of the posterior suture lino, leaving tho 2 needles ready for uso 
(Fig. 32). The one on the left is employed to make an ordinary continuous 
Connell suture to tho left of the knot. This is continued until tho corresponding 
comer is turned. The same maneuver is carried out with tho needle on tho right 
hand until the other comer is turned. The advantage of beginning this suture 
in the middle is that both of the difficult comers can be turned with the 
wound wide open, which is not tho case if the operator begins at either end. The 
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anterior row of sutures is now finished by inserting the stitches in the same 
manner as sliown by the needle next the reader in Figure 29. Each thread 
makes half of this anterior row, the two meeting at the middle of the wound, 
where they arc tied. A single Ixunbcrt suture buries the knot. 

Lateral Anastomosis by Elastic Ligature.—This method (Fig. 33) has to 
recommend it only the element of time (smsiimcd in its application. It was 
first used by .1. McFudden (Juston and subsccpiently by McGraw. Hy its use an 
anastoinosis can l)c aecotnplishcd in 3 minutes. The chief objections to it aro 
that 3 to a days arc r(»|uircd Ix^forc the anastomosis is complete, that through 

errors in technic the open¬ 
ing may be irregular, and 
that the ligature may not 
cut completely through. 
Its use is indicated in 
cases of acute intestinal 
obstruction in which lat¬ 
eral anastomosis is done 
and the bowel above the 
site of obstruction made 
the site of an artificial 
anus in patients whose 
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condition docs not warrant 
a rn o r o elaborate pro¬ 
cedure. An objection to 


its uso is that it requires 

special instruments for its performance. McLean has devised a neeille which 
romlers the technic simpler. F. T. Murphy has added a useful detail by the 
introduction of a knot in the middle of the ligature, which increases the rapid¬ 
ity of the cutting-out priwcss. 


TECIINIO. The ligature is made in 3 sizes, .'i, 4, and 3 cm. The larger 
the size the stronger the elastic, and conscipiontly the more rapidly the cutting- 
out pnwess occurs. The technic is much aiilcd by the use of the Mcl^can 
needle. This needle, made in several sizes, has an eye open on one side of 
Bufticient size to easily nccommodiito the appropriate ligature when this is placed 
on the stretch. A movable ferrule slips down and is forcctl over tho ligature, 
thus making a smooth connection between tho needle and the ligature, and so 
preventing tearing during tho introduction. Tho loops of intestine selected for 
tho anastomosis are placed side by side and joined together by a continuous 
I.eml)ert suture. Iloth ends of tho clastic ligature arc threaded and a half knot 
placed in the center of the ligature. The point of one of tho needles is now 
introiluced into tho lumen of the intestine. It is essential that the point bo 
introdiiccil within the lumen with certainty, otherwise the mucosa may be 
pushed before the m'cdle. The ueedlc is pushed along the lumen of the gut, 
gathering a longitudinal fold about 2 in. long, and is then forced out of the 
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bowel as nearly as {H)ssiblc at ri^ht angles to the l)owcI wall. One hand grasps 
the knot, while the other puts the rubber ligature uii the streteh aiul draws it 
through the openings down to the knot, an assistant s^Huiging away the intestinal 
contents which are brought out on the ligature. The same pna’islurc! is earried 
out with the second needle on the other hK>p <if the Isiwcl. The ligature is now 
tied down in the first half of a sqiian* knot over a j)ieec of strong silk; to pn*vent 
tho posterior lino of the i.unil)ert suturing In'ing pulled into the knot the Hat end 
of an aiiatoinieal forceps is phuH'd within the loop «»f the ligatun' aiul against tho 
posterior suture line. This is withdrawn when the joining of the ligatunt is 
almost completed. The silk is now tied down in a stpuire knot to si*euro the 
rubber from Hlip]>ing, the seeiuid half of the knot is completed in tlm same man¬ 
ner and tho ligature cut 
short. The continuous Lem- 
bert suture is now com¬ 
pleted. Caro must Ixi taken 
to tie the mblwr as tightly 
as possible and to secure it 
witli silk, ns otherwise a eom- 
plete cutting <tut of the iiitcr- 
voniug tissues will not <K‘cur. 

Lateral Anastomosis by 
Mnrphy Button.—On account 
of the ease with which a lat¬ 
eral auastom<.sis by suture p,„. n*HT..KTr's Mkt...... ok 

can now be done, hit(‘rul an- Anamtiukjhis. 

astomosis by the original 

lateral anastomosis button is no long(<r used to any extent. 'I'lie ordi¬ 
nary end-to-end anastomosis button, Iiowcvct, is tpiite useful in emergen¬ 
cies for making short circuits iii o{H>rations for obstruction, in ])atients too 
far gone to stand a more extensive o]M-ration, and in plaras inaccessible to 
suture. 

Willard Bartlett’s Method of End-to-side Anastomnis.--'I'lie mi<ldlc of a 
double-armed suture is tied down in such a manner as to securely fix the site of 
the mesenteric attachment of the bowel to be implanted to tint center of the 
lateral anastomosis opening fKig. ;5-f). 'I'lie {sistctrior row of sutures approxi¬ 
mates the 2 viscera, being inserted after the continuous (kitincll method, while 
the anterior row is placed as shown by the needle next tho reader in Figure 29. 
The resulting ends of thread arc tied and a single Ix;ml)crt suture buries the 
knot 

OPERATION FOB INTUSSnSOEPTION 

Bednetion of on Intnssnsoeption.—In reducing an acute intussus(;eption tho 
mass should, if possible, be brought outside the ulaiomen. Traction should nut 
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be upon the intuseuaoeption, but reduction ehould be effected bj squeeiong 
the intestine below the intttseuBceptnm and 80 forcing it out 

Should reduction be imposeible b; this meuis, reaection or other operative 
procedure on the gut itself is indicated. In ease any gangrene ezisto at the 
neck, no attempt should be made at reduction. Pressure should be firm, gentle, 
and continuous. Any injury to the peritoneal coat should be carefully sutured 
after reduction. If the tumor is irreducible but not gangrenous aqd the pa¬ 
tient’s condition good, resection of the entire mass is advisable. If the patient’s 
condition is not good, under the same conditions. Barker’s or Coffey’s operation 
is indicated. If gangrene exists, excision with the formation of an artificial 
anus or excision with lateral anastomosis is indicated. 

In some cases the patient’s condition is so bad that no moro can be dime 
than to bring the affected intestine outside the abdomen while rapidly forming 
an artificial anus above the site of obstruction. In other cases there is time for 
a lateral anastomosis in addition to this procedure. Usually, however, the cases 
needing resection are so nearly moribund that no procedure will be of avail. 

After-treatment of Intnisnsoeption.—^If the intussusception has been re¬ 
duced, cathartics are contra-indicated for a considerable period. The bowels 
are moved by enema after the first 48 hours. 

Treatment of Ohronio Intnssnsoeption.—^If the condition of the patient is 
such as to stand any ordinary procedure, the intussusception is reduc^ as com¬ 
pletely as possible and either a Barker’s or a Coffey’s operation, or a resection 
of the affected bowel is performed. 

Barker’s Operation for Aonte Intumnsoeption.—After reducing the intussus¬ 
ception as far as possible, the affected intestine is brought outside the abdomen, 
secured by intestinal clamps, and the abdominal cavity suitably protected. A 
continuous i.embert suture is passed around the neck of the invagination at¬ 
taching the intussusceptum to the intussuscipiens around the neck of the tumor. 
A longitudinal incision on the convexity is made in the intussuscipiens, and the 
intussusceptum pulled out through the opening. With a long, straight needle a 
suture is passed as near the neck of the intussusceptum as possible^ completely 
transfixing it. At right angles to this, at the same level, a second suture is 
passed, also completely transfixing the neck. The intussusceptnm is cut awi^ 
just below the level of those sutures. The center of each suture lyii^ within the 
lumen is picked up and cut, thus forming four loops. These are tied down as 
individual sutures, securing the intestinal walls in apposition. More aconrato 
apposition is obtained by using the loops as gnidm and rapidly placing a co^ 
tinuons suture involving all the coats. The longitudinal incisimi in the intns- 
susoipiens is then closed. 

Coffey’s Operation,—An attempt is made to reduce the intussusception. 
If this is found impossible, the intussusception is delivered without the ab¬ 
domen and the abdominal cavity protected. A primary incision (1) is made 
' as shown in Figs. 35 and 36. As this is done, all infective fluid is spemged 
away. It may be neoeasary to partially se^iqn the ileocecal valve if constrio- 
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tion eidsto at this point The intuasiuceptum (2) ia now withdrawn and 
wrapped in gauze. The fluid inside the intestine is s^ninged away and a long 



Fio. as. —CorrET's Opebatiok fob iNTOMuacBmoii. 


piece of gauze (3) is packed within the cecum to proveiit regurgitation of in< 
testinal contents. The middle layer of the intussusceptum (4) is now sectioned 



Fm. as.— CorntT’s OpBBAnoir fob I b t ueb o b obfwoii. 


by a circular incision and bleeding points (5) on it controlled by clamps. The 
faealtby intestine (6) is sectioned between two clamps (7). The primary in- 
ISO 
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ciaion is now completed (8), laying open the distal end of the ileum and freeing 
the intestine to be removed. The distal end of the ileum is partly sutured (9), 
leaving an opening latge enough for a lateral anastomosis. The gangrenous por¬ 
tion of the intestine is now held only by its mesentery. This is ligated in sec¬ 
tions (10), and cut away with scissors (11). The proximal end of the ileum i; 
sutured (12) and the clamp removed. The distal and proximal ends are brought 
together, and a lateral anastomosis made. 


OPERATIONS UPON THE INTESTINES DONE IN TWO STAGES 
(MIKULIOZ OPERATION) 

It is at times desirable, in the case of a tumor or intussusception, the im¬ 
mediate removal of which would involve too great risk to life, to loosen the por¬ 
tion of the intestine which is the scat of the growth and fasten it outside tlie 
abdominal wall. If obstruction is present, the intestine is immediately opened. 
At the end of 48 hours sufficiently strong adhesions having foniicd, the mass 
is cut away. The primary dressing consists of uhuiuhint fluffed-out gauze. 
This is changed several times daily us soiled. Later a secondary operation, 
either by Dupuytren clamp or a formal laparotomy, is undertaken to restore the 
continuity of the intestinal canal. 


OPERATION IN INTESTINAL OBSTRUCTION 

Looatioii of the Obstrnotion. —If obstruction in the course of the small in* 
testine is suspected, a free abdominal incision should bo made to one side or the 
other of the median line through the corresponding rectus muscle, with its 
center at the level of the umbilicus; it may be necessary to extend the incision 
in an upward or downward direction. The facility with which the operation is 
performed will depend greatly upon the assishuit's care of the exposed intestine. 
Before allowing any intestine to escape, the operator’s hand is intrmluccd into 
the abdomen and a tentative exploration made. 'I'hc varioiis sites of abdominal 
hernia are explored; following tliis, a general search of tho peritoneal cavity is 
made. It may bo this will demonstrate a band or kink. If so, the incision is 
sufficiently enlarged and an endeavor made to correct tho mechanical difficulty 
without allowing any more of the intestine to escape than can be helped. As 
fast as intestine does escape from the abdomen it is covcn>d by warm cloths to 
pre8er\'e its natural warmth, the warmth in these cloths being retained by 
placing hotter cloths upon them. This method is far preferable to the removal 
of the cloths and tlie application of others, us this latter not only takes time, but 
allows of cooling and exposure of the intestine, things to bo prevented as far as 
possible. 

If the primary manual exploration for the site of tho lesion docs not reveal 
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anythiog, the hand is passed into the pelvis, where, if the obstruction is in the 
course of the small intestine, sonic eollapscil loops will usually bo found. These 
may bo traced upward to the site of the obstruction. Failing this, the distended 
intestine is traced downward, this latter being the less preferable on account of 
the injury to the gut 

The incision will disclose distended coils of intestine. Inspection of these 
will discover whether they are large or small intestine. The cscajic of serous 
fluid usually indicates strangulation. If the fluid is slightly bbaidy, torsion is 
probably present. Such fluid is found in obstructions iiivolviug torsion of tlie 
mesentery. Lymph on the iiitcstiual wall indicates the presence of inflam¬ 
matory changes in the pcritouciiin. 

Having hwated the obstruction, that ]H)rtion of the bowel which is the site 
of obstruction is brought outside tlic abdomen, if possible; if this is not {his- 
siblo, the surrounding int(>stinc is walled olf and the ojieration pnM.*cc«lcd with. 
AVliatevcr promhiro is Indieat«‘d. wlielher a sivtioii of a band, a n*sivtion of an 
intnssnscvption, or n*s«vtion of the gnt. the operative pnaiNlnni should bo car¬ 
ried on with due formality. It is not by baste that such patients are saved, but 
by following tlio underlying principles of intestinal surgery in a formal manner, 
making eaeli step count and using as few motions as possible. Should the dis¬ 
tended coils of iiite.stiiie interfere si'rionsly with the |H‘rforinuncc of the o|x»ra- 
tion, or should the distention 1m; so marked as to preclude the possibility of 
replacing thn distended gnt in the abdomen without injury, nr should thn ob¬ 
struction have Is'cn present for a suflicient length of time to fill tho distended 
gut with putrid material, it will Ikj necessary to empty tho coils above tho sito 
of obstmetion. I’liis is best done iMjforo protweding with the octual operation 
for overcoming tho obstruction. 

It may well be that the patient’s condition is inch that a prolonged searoh 
for the site of obstmetion is impracticable, in which event the only safe measnre 
to be employed is the making of an artificial anns. Fur this purposo a loop of 
gnt as near as possible to the site of obstruction should ho utilized. Usually in 
the small intestine tho site of olistniction is readily identified and dealt with, 
and even if tho patient's condition is such as not to admit of resection or radical 
operation, still the site of obstruction can he brought outside the peritoneal 
cavity and treated by tho method of Mikulicz. Tho first point to bo borno in 
mind in tho treatment of these cases is tho saving of tho patient’s life, and any 
makeshift that will conserve this end is to Iks employed. In raro instances tho 
cause of obstruction will lx; found to be an internal hcniia. The course to be 
pursued in regard to the local operativo treatment of an obstruction will depend 
upon tho conditions present Imth as ri^ards tho mechanical condition which 
obtains and also the condition of the gut, whether gangrenous or not. 

Betection of Intestinal Bands,—After sectioning a band for tho relief of in¬ 
testinal obstruction, as much of the bund should Iki removed as practicable, in 
order to avoid its becoming adherent to other parts of the intestine. Each end 
of the band is clamped and ligatured, the free portion being cut away. 
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Windows in the mesentery or omentum, through which smsll intestine is 
herniated, producing obstruction, should be enlarged sufficiently to allow of 
ready reduction of the intestine, subsequent to which these openings should be 
sutured. In dealing with adhesions between the intestine and abdominal wall 
which do not peel of! easily, portions of the parietal peritoneum should be 
excised rather than the intestine be tom away from the wall, and the conso* 
quent gap subsequently sutured if time permits. 

In intestines matted together the greatest care is necessary to avoid in¬ 
jury, yet these kinks, twists, and torsions must bo straightened out 

Aftsreonrse in Gues in Which Intestine Which Has Been the Site of Obstmo- 
tion Is Bctnmed to the Abdomen. —In cases in which there is slight damage to 
the gut and few adhesions, the after-course is usually satisfactory. An enema is 
given to move the bowels directly the patient has recovered from the anesthetic. 

Ctmplioations.— INTESTINAL TOXEMIA. —The patients recover from the 
shock of the operation and the bowels move freely, the stools being very foul- 
smelling. The abdominal pains continue, the pulse is about 100, and the 
temperature 100° to 101° F. There is neither rigidity nor distention. Treat¬ 
ment consists in repeated encmata and saline catharsis to rid the intestinal tract 
of the toxic products of putrefaction. 

ObaliiHttion .—The vomiting stops, the patients react from the operation, 
but the bowels do not move and the patients do not feel well, though all else is 
favorable. In such cases cnomata will relievo the distress. 

Peritonitis .—This may bo caused by the presence of infected fluid. The 
onset will bo immediate, the course rapid, and death quickly supervenes. 
Treatment consists in immediate laparotomy and drainage, with the patient in 
the elevated head and trunk position. Examination will show but slight changes 
in the intestinal loop which was the seat of the incarceration. Wo have to deal 
with 2 classes of cases: first, those in which perforation may be expected and 
for which provision has been made at the time of operation by suturing the 
suspected loop in the neighborhood of the wound and by drains^, or by the 
formation of an artificial anus with the affected loop; second, coses in which 
the returned gut is apparently recovering and yet later perforates. In the 
first class, as perforation has been expected, a suitable provision has been made, 
and providing the case survives the operation, recovery may be expected with 
an artificial anus. In the. second class of cases a normal course may be fol¬ 
lowed for 24 or 48 hours, the bowels may move and recovery be confidently 
expected, when suddenly abdominal pain and collapse occur with evidence of a 
rapid peritonitis, the picture of a perforation without adhesions. The abdomen 
should be immediately opened, either the gut resected, or, preferably, an artifi¬ 
cial anus made, the peritoneal cavity cleansed, and the elevated head and trunk 
posture employed. Perforation may be preceded by the formation of sufficiently 
strong adhesions to allow of abscess formation. Such oases usually recover if 
tile site of perforation is in the nei^borhood of the wound. The abscess may 
point into the wound or be opened through the wound when evidences of this 
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condition (septic temperature and tenderness) present themselves. Should 
these symptoms occur, the wound is to be carefully opened and the focal abscess 
evacuated. The opening of such an abscess should not be delayed in the hope 
that stronger adhesions will form, as intestinal adhesions surrounding fecal ah* 
Bcesses rarely become very firm and, if opening of the abscess is delayed, these 
weak adhesions will be quickly broken down by the tension of the actnnnula* 
tion. On account of the weak nature of these adhesions, the nl)8ces8ea should 
be opened very carefully in order to avoid soiling the peritoneal cavity and a 
soft rubber drainage tube should bo inserted. The outer dressings arc changed 
eveiy 2 or .3 hours. Phlegmon of the abdominal wall or gravitation abscesses 
may complicate wounds of this character. 

PAHB81S OP THK AFKECTED LOOP. —At the operation the intestine may 
apparently recover its tone and be returned to the abdomen, yet the symptoms 
of obstruction pc'rsist, vomiting eontiiiues, metcorism is extrtMiie, and collapse 
and death follow in from 24 to 4S hours. At autopsy the affectctl portion of 
the gut is found dilated. This is duo to a pdresis (K*curring at the site of ob¬ 
struction. The same symptoms persist and may 1 m» due to incchauical coudi- 
tiona when section of adhesions has not been complete. 

Treatment .—Tn oases of paresis following operations for obstruction a 
secondary laparotomy should bo undertaken and an artificial anus made above 
tho affected loop. In erases in which symptoms of olrntruction {mrsist after 
apparent relief, an immctliatc exploratory laparotomy should bo made. 

STENOSIS. —.Stenosis of the intestine may oamr some months following 
operation. Tlin stenosis otrnrs at the site of a previous strangulation and is 
caused by a cicatricial contraction of a gangrenous area in tho mmxms mem¬ 
brane. 

After-treatment.— GENERAL treatment. —Tn cases not resected tho diet 
should bo fluid for tho first few days, and tho contunts of tho small intestine 
kept liquid by giving dram doses of sulphate of magnesia every few hours. In 
resection cases water is given as soon as anesthetic vomiting ceases, other fluids 
in 24 hours, and soft diet after tho fourth day, following which other foods 
are added. The bowels are moved with cnemuta. 

WOUND TREATMENT. —If the wound is completely sutured, the treatment 
is tlie same as that for any aseptic wound. If a drain has been led down to the 
affected loop to afford an nutlet in case of leakage or perforation, this should be 
removed at the end of 48 hours; if the drain comes away clean, it should bo 
replaced by a small strip leading down to the peritoneum, which is removed 
and not renewed at the end of 24 hours. If leakage occurs, as shown by the 
telltale drainage strip, it will follow the course of tho provisional drain. Leak¬ 
age requires enlargement of the drainage opening and the gentle insertion of a 
soft rubber tube. 

The Amount of Intestine to Be Beseoted in Aente Intestinal Ohstmetioa. 

—In acute intestinal obstruction of long standing the bowel above the site of 
obstruction for a distance of a foot or more is the site of an ulcerative pioeess. 
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and the gnt ia paietio for this distance in consequence of the ulcerative condi* 
tiona. The contents of tiie intestine above the site of obstruction are poisonous, 
and if allowed to pass onward into the healthy gut below the site of obstruction, 
absorption may result disastrously. If the paresis is complete, this material 
will not pass on, but also the obstruction will not be relieved. If this difficulty 
is met with, one of 2 methods of treatment is indicated; either a resection of 
several feet of intestine, together with its putrid contents, or drainage by an 
artificial anus above the site of obstruction. Barker prefers the former, as by 
this means it is possible to remove at once all of the septic bowel and its con¬ 
tents, and with this the greatest dangers to the patient. These are the dangers 
of peritoneal infection with or without sloughing or perforation of the bowel 
and the toxemia from absorption of the liberated contents as they pass into the 
intestine below. Barker estimates that a bowel distended to only 2 in. in 
diameter contains for every foot more than 1 pint of putrid material. A third 
course is resection of the site of the obstruction with temporary drainage of the 
intestine above, or the bowel above may bo temporarily opened at the time of 
operation and its contents washed out In any event the putrid contents of the 
bowel must bo removed. 

Besults in Xeseotion of the Intestine. —It is practically impossible to tabu¬ 
late trustworthy statistics on account of the variety of lesions and methods em¬ 
ployed. In general it may be said that in acute lesions in which operation has 
been performed within 24 hours of the onset the prognosis is good; beyond 24 
hours the prognosis is bad. Mortality, being duo to delay in diagnosis, is, for 
the most part, in cases in the hands of tho general practitioner. The mortality 
' in chronic cases depends, for the most part, upon the selection of cases and the 
skill of the operator. 


OPERATION rOB LANE KINK: OOFFET METHOD 

The adhesions are separated, thus freeing the terminal portion of the ileum. 
Several purse-string sutures are placed in the anterior leaf of the mesentery of 
the ileum, opposite the site of kinking, and are tied down with the result that 
the mesentery is diortened, the ileum is elevated and strai^tened, and the Itinlf 
relieved. In this manner the mesentery can bo shortened for 2 in. or more, 
thus keeping the intestine away from its former adherent position. In some 
instance the raw surface caused by the separation of adhesions is covered by 
suturing the peritoneum transversely across, though this is not always pos¬ 
sible. The method has proved successful whether the raw surface has I^n 
covered or not. The after-treatment consists in placing the patient on the left 
sida with the foot of the bed elevated 12 or 14 in. 
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OPEBAnONS UPON‘THE OMENTUM AND ME8ENTEBT 

SemarrhBge firon the OmeatiuB.—Having opened the abdomen and found 
hemorrhage, the first question to decide is whether this comes from the omen¬ 
tum. The injury to the omentum may bo vertical or transverse to the blood 
vessels. The blood may escape into the free peritoneal cavity or escape be¬ 
tween the folds of the omentum and form a large hematoma. The abdominal 
wound is enlarged to admit of free inspection of the omentum. The wounded 
portion is brought dearly into view, and if there is a vertical rent, the 
bleeding vessel is secured and the rent sutured. Should the rent bo transverse, 
more vessels will necessarily be involved and the hemorrhage will bo more 
severe. If at all extensive, it is best to remove the portion of the omentum 
below the transverse rent. Small rents may lie sewed up after securing all 
bleeding points. If a hematoma is present, it is best to excise the entire in¬ 
filtrated mass. In dealing with wdunds of the omentum, owing to its delicate 
nature, the structure must be hand1o<l with extreme care. Pulling may result 
in rupturing other vessels. Sutures should bo placed very carefully, avoiding 
injury to other vessels by the needle. The suture and ligature material should 
be fine. All tabs of omentum should bo excised and raw surfaces either rolled 
in or approximated to prevent adhesions to the intestine with a possibility of 
subsequent obstruction. If accidental pricking of a vessel occurs the bleed¬ 
ing point should Ixi at once seized and secured by surrounding it with part of 
the stitch, otherwise a hematoma will rapidly form. Caro should bo taken not 
to leave any apertures in the omentum through which a loop of intestine may 
pass and become strangulated. 

Bleeding from the Mesentery.—On opening the abdomen there is no blood 
or very little anterior to the omentum. On raising the omentum, however, a 
large amount of blood will bo disclosed. In such a case the bleeding is prob¬ 
ably from the mesentery. The incision is enlarged and the omentum and trans¬ 
verse colon arc brought outside the abdomen, laid on a warm laparotomy pad, 
and a second pad placed over them. The mot of the mesentery is identified 
and temporary pressure made there until the bleeding point is found. A 
systematic search is now made for the source of hemorrhage. While an as¬ 
sistant grasps the mesentery and temporarily controls the hemorrhage, the 
small intestine is delivered through the wound, loginning at the ileocecal junc¬ 
ture, and a systematic search of its mosenteiy is made. As fast as the intestine 
is delivered, it is again replaced by an assistant, so that at no time is very 
much of the intestinal surface exposed; at the same time a third assistant 
sponges away the blood and keeps the field as clear as possible. Having de¬ 
termined the source of bleeding, local pressure is made to control it, while the 
intestines are padeed out of the way. Hero also the securing of the hemorrhage 
depends upon the character of the wound and its site. If the wound is in the 
l o ng axis of the blood supply near the intestine, a single suture on the needle 
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{’ni^'.lw jpuNid fvoiuid it tad tied down. If, however, tiiere is s transverse tw 
of mesente^ near the intestine, the snbseqnent procedure will depend upon 
' iAe exttat of the tear. A study of the blood supply of that portion of the in* 
"tsitine Atust be made, and if it is found that the blood supply is seriously im> 
paired, resection of t^t part of the intestine must be done. The further the 
injury of the mesentery is from the intestine, the more serious the condition. 

' When such a bleeding point has been secured, a study of the blood supply of 
tiiat .portion of the intestine must be made and the loop of intestine supplied 
by the ligated vessel excised. When only a short portion of the mesentery is 
tom from the intestine, say an inch or so, it is permissible to rosuture the 
mesentery to the intestine if the patient’s condition is such as not to stand 
resection. Cases have been reported in which several inches of the mesentery 
have been tom from the intestine and in which a successful outcome has been 
obtained by suturing the mesentery in its proper relation and surrounding the 
gut with omentum. Such a procedure, however, is not advisable in cases which 
permit excision. 

Xssenterlo Chyle Cysts.—This condition is very rare. Of the caara re¬ 
ported, 26 were treated by incision and drainage; of these, 23 recovered, 2 
died. Of 18 cases treated by extirpation, 12 recovered and 6 died. The result 
seems to depend not so much on the method of treatment as upon whether a 
complicating intestinal obstraction is present. 

TBCHino OF EXTIBPATION. —^If possible, the mass is delivered through 
the incision and the peritoneal cavity protected. An incision is made through 
one leaf of the mesentery—either anterior or posterior, whidiever is most ac¬ 
cessible—parallel with the intestine and at a sufficient dietanoo to avoid injury 
to the vasa recta. The cyst is then peeled out. Great care is taken not to 
injure any of the vessels of the mesentery. All bleeding is arrested, the peri¬ 
toneal remnants of the mesentery are sutured in place, and the mesenteiy and 
intestine returned to the abdomen. 

TEOHmC OF INCISION AND DBAINAOE.— The cyst is sutured to the 
.ptaietal peritoneum and the wound closed up to the attachment of the cyst 
a sufficient length of time for adhesions to form, 2 or 3 days, the cyst is 
(^pehed. Contrary to expectation, a chylous fistula does not persist and the 
diperation does not^have to be repeated. 
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THK COLON 
Jkromk M. Lynch 

DEVELOPMENTAL BEOONSTRUOTION OF THE COLON BASED ON 
8UBOIOAL PH7SI0L007, AND ANABTAL8IB AND THE 
SUBOIOAL THEBAP7 OF THE COLON 

DEVBLOPUBNTAL BEOOKSZXUOTION OF THB COLON BABBD ON SOBOIOAL 

PHTSIOLOOT* 

"Embi7o]ofi'icaI clcvolopmcnt, oxtra-utrrino intiwth, nncl physioloirinil requimnenta 
fuse RtrikinKly with oth<*r fanton to elaborate Imioii-eliaraetoni and aymptonia which 
are not alone typical and iieculiar to tho colon but rascntially constant, easy of demon¬ 
stration and of poranioiiiit vital value. Its oriKin, its Rrnwth and its work, then, must 
be of trenchant import to all who sivk a knowlcdKC of the Rrcat Rut in disease. 

“In the earliest period of development, the vitelline duct or yoke sac, which later 
may result in Meckel’s diverticulum, murks tlie dividinR line between the fore and the 
hind gut. About the third week of fetal life them appimrs in the posterior limb of the 
U-shaped tube a diverticulum which becomes the future cecum and appendix. Thus it 
is clear that a portion of the small adult bowel is embryologically identical with the great 
gut, and this explains in a measure the apparent vicarious assumption of colon function 
by the terminal ileum which will be referred to in the clinical part of this paper. 

“Of course it must be understood by all that it is necessary to have a thorough 
knowledge of the physiology as well as the embryology to make deductions. For, 
though the organs are allied embryologically, it does not follow that their functions 
are also closely associated. The proposition we have enunciated docs not hold good 
with organs that are highly siiecialised, such as the kidney and heart It applies only 
to organs that are less highly specialised and older in function, such as tho caudad 
ileum and colon. 

“A proper understanding of the various arrests or malformations that may occur 
in the caudad end of the gut, oftmi resulting in disease, may bo obtained by a knowl¬ 
edge of ita development 

“About the end of the third month a rotation takes place, and tho cecum comes 
into position over tho right kidniy. In this, which has been called the second position, 
it tests until birth when under normal impuhei it gradually migrates to the right 
iliac fossa. In the dog, the second position is the final one, and in the light of recent 

’Studies from the Clinie of Oastro-Intestinal and Kectal Surgery of the New York 
PolyeUnie Medical School and Hospital, and from the Laboratory of Physiological Surgery 
of the New York University Medical School (17). 
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atiidipfl ill iiitoKtinol stasis it may very roasoiiably be qiicstionwl whether man would 
not have lieeii iiiiK’h lietter adapted to the upright position iiikI ei)iisi>queiitly more 
efiieieiit, had tlie evolutionary prueess left his (sdoii ill the eaiiine (Kisitioii. rertain it 
is that the otsTiitioii of partial isdeetuiiiy, the teeliiiie and value of wbieli have been 
demonstrated by lilisidgood, and wbieli has given siieli striking n-lief in a eertnin type 
of toxie eases, is nothing more than n nssiiistriietion of the colon to tla* second nr ele- 
nieiital |Misition. 'I'liis developineiitiil ris-onstruction lias been done by the authors in 14 
cases wbieli alTonI basis for the elinical deiluctions presented. 

“Cnder itliiiormnl imimlxi’s both the rotation and migration may be aberrant with 
resulting malformations wbieli are often aeeentinited by later giiiwtli. During the 
migration the appendix may be eaiiglit either [Histeriorly or laterally. These inal- 
forinations evidently often lead to funetional deriingeiiieiits, with consispient infec¬ 
tion, inlliinimatioii, ulceration, periisditis or new growtli. In diri'ct siiiiieiice ni,a,y 
here iie <-ited tin- clinieal history of the ,1. famil.v. Of 7 eliildren t have been oii(‘rate»l 
U|Hin for ebronic a|ipenilieitis. Of the .‘t remaining eliildren, I has detinile symptoms, 
1 indelinite s.vmptoins, 1 lias no syniptonis. A niontli ago the iiiotlier, aged til, who 
had been a ebronic d.vspeptie all her life, came to an einergene.v o|K‘ration and a retro¬ 
peritoneal pnrnleiit ap|H>ndix was found. 'I'liis is b.v no means an isolated instance of 
the occnrrenci> of ap|iendieiilar trouble in families and Sattcrln* lias called attention 
to the lieredilaiy element, in ptoses, of wbieli a|ipendicitis is so fris|uent a complica¬ 
tion. 'I'liis suggests the aii|ilicalion to clinical sind.v of the well-known law of lien'dit.v 
tliat, wliili‘ acipiired nialfornialions are never inlieritisl, the i-ongctiital forms ai'e apt 
to In', in the t.V|)e re|iresented b.v the J. famil.v, therefore, an explanation based on 
bereilituiy misdireetion in tlic' ei-eal migration from the second to the third position 
is as mi.sonable as is the a.ssuniption of an bereditar.v factor in the narrowing id' the 
costal angle, wliicli is an outward manifestation of jitosis, and wbieli lias been found 
necoiiipaiiying the ptosis cases eited by Satterlee. Itovsing lias I'alled attention to the 
frispieiiey with wbieli tbe berisliliiry eleiiient is enisiiiiitcreil. 

“I’rofcssor Stoekaril lias fiirnislieil ns with a s|iecinien of intestine from a man 40 
years old. The total length fnnn stoniai'b to anus was itti inelies. Nature bad so 
bnintifnil.v maintained tlie balatii'i' in this ease, that tbe <‘ircuniference was found by 
ineasnreineiit to be dircetl.v proportionate to the lengib. 

‘‘'I'lie fiiiirIloH of the eoloii is dual: c/iiiiiini/nni and iiltxuri>linn. Kliniination is 
)iur|Miscl.v iilaecd tirst, for tbe ree<.iiisideriition id' the older physiological teaching has 
iilread.v come to be of great f-oneerii to snrger.v. Itrowii and Itlake and Draper have 
shown that, in dogs, the donbl.v excluded and occluded cedonie .segment will till to 
bursting within a few da.vs, even if ver.v carefully cleaned before occlu.sion. It is thus 
n pertinent i|iicstion what to do with )iartiall.v exeindcil colonic segnients in human 
beings. Viitil ns-eiitly this function seems to have Ihs'Ii looked ii|Nin chielly with 
aeademie interest. Due usually and naturally a.ssoeiates tbe colon with its nio.st evi¬ 
dent fiinetioii, that of fecal storage and discharge overlooking its finidanientall.v im¬ 
portant attrihntes. 'I'liis attitudo is not directeil partieiilarly toward tbe colon, but 
I'oincides with the general viewpoint regarding other matters of siirgieoph.vsiological 
importatice as, for exatniile. tbe ‘biliar.v’ function of the liver and the so-ealleil ‘digi>s- 
tive' activity of the stoniaeh. In each the evident and siipiiosislly ini|Nirtant function 
has eoni|ilctel.v oversbadoweil the less evident, lint the subtle cr.vptie functions an' 
pniving to be the very ones of greatest value to snrgi'ry and only through their inter¬ 
pretation can tbe crude applii'd art of to-da,v ho|H' to heeoine thi> tinisheil scionue of 
to-morrow. And we are ra|iidl.v learning that oiil.v wbat is hiologicall.v true, is of 
fuiidamental tlieraiM'iitic worth. Intestinal obstruction is illustrative of this, the only 
tlieni|H'utie measiire of an.v clinieal value after a ineehaniciil release of the eontents 
from obstruction having U'en found through biological studies. This interesting and 
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rondition ig alu illustrative of the importance of the diminative 
TOpo^ion of the colon, it having been demonstrated that, in dogs dying of obatruoUon, 
w colon was characteristically hemorrhagic, no other Rmsa or microscopical kaion 
bei^ demonstrable. This is true also of human bciuRs. Diphtlieria toxins, pylo- 
capine, and the metallic poisons are further examples. Indeed, an important corol- 
Ury from thrao observations must be that colonic irriRatioii with or without spccifio 
uiologie media may be n laudable method of treatment for the conditions nu*ntioncd 
above as well as of obstruction. Indeed, the authors ore inclined to believe that the 
well-known efficacy of continued colon irriKution is effective in Innci* part Iwcausc of 
the mechanical washinR away of the toxins with which the water eimies into direct 
contact. In many eases of developmental reconstruction of the colon, their patients 
have absorbed as much as 25 liters of tap watt'r duriiiR the first po8t-oia‘rativo week. In 
addition, many liters fiowtnl in and out, thus doubtless effectiiiR direct eliiiiination 
of toxins. Tliis has been dwelt on by ('onibe (5). AnaloRies between the stomach 
and the colon arc familiar, and one may be Rlcancd by studyiiiR the iMimparativo 
effects of washing out the highly toxic duodenal and gastric contents, which usually 
accumulate in the stomach after oiwnUioiis on the alimentary canal, and the colon 
irrigations referred to. In inter|>reting the efficacy of stoinach washing ns after mor- 
phin poisoning, we are, after all, only traveling where biology {Ntinta when wo nasuine 
that colonic irrigation has imieh the S4ime valiio as gastric lavage. . Further aimlogies 
between the stomach and the c«don will Iwi alluded to Inter on. 

“The eliminative diarrheas of constiiHitioii; of the syndromo culled goiter; of 
nephritis; of syphilis, after the giving of salvarsan, furtlior demonstrate that sur¬ 
gically the colon shotild be lixiked uiwii first as an excretory organ. Ihit animal experi¬ 
ments show clearly that thin applies only to the enudad eidoii. If this be tnie in tlw 
human, us si-ema rcasmiable from analogy and observation, then wo certainly should 
hesitate to deprive any individual of 8t» very imiiortant a function by the operation of 
total cole«!tomy, and this imwiieetivc of further mc>taliolic considerations. Surgery, 
ceasing to be merely an adjunct to medicine, is rightly bc<»ming tho active collab¬ 
orator of chemistry and physiology. 

“Ill studying the absorptive function of the colon surgery has come further to tho 
aid of physiology. Certain new facts of undoubted im|)ortanco in human therapy have 
been learnwl by making use of surgical material, which recent oiMwativo proosduros 
have afforded. Any digestive and absorptive function of tho colon may naturally bo 
taken on by its embryological prototype, the caudad ileum. Our surgical cases seein 
to prove this, and these human studies corroborate Cannon’s animal findings as to the 
close physiological relationships between stomach and cecum. 

“From a digestive stand|M>iiit the stomach and (■(.•cum arc unimportant. They ai« 
both receptacles, and if their motility is not impaired, they normally retain faint 
traces of digestive functions. The loss of these latter are not felt by any individual 
if the former is retained. Thus, every observer knows that the objective aymptom 
achilia gastriea may exist without any subjective symptom developing, provided 
that gastric motility remains normal Van Noorden (23) says, ’Protein putrefaction 
in the stomach reaches a high degree only in the most exceptional cases, and only 
when both the tecretory and motor functions are completely out of order/ Theoret¬ 
ically, os just stated, any digestive and absorptive function of the Colon should nat¬ 
urally be ta ken on by its embryological prototype, tho caudad ileum. Clinical experi¬ 
ence and animal experimentotion prove to the authors the stability of this hypothesis, 
based, as it is, on embryology. Their studies after ileostomy support it, 

“It is well, at this point, briefly to review the absorptive and related functions of 
the colon, as given by physiologists, and then to consider the furthw details of our 
leeeMcbes. 
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"In a Kcent papn Hertz says, 'Antiperistalsh does not occur in man under nor¬ 
mal conditions: the ileocecal sphincter does not always prevent regurgitation into 
the ileum. . . . There can be no doubt that the function of the sphincter is, as 
Keith original^ suggested, to prevent the contents of the ileum passing too rapidlg 
into the cecum/ 

"This function is supplemented by the normal inhibition that is resident in the 
transverse ileum and can be accentuated under physiological requirements. The 
preservation, in part or in whole, of this inhibitory segment will, in the future, un¬ 
doubtedly be an important factor in determining the point at which the ileum is to 
be cut prior to ileocolostomy. This is supported by our clinical findings. 

"Drummond says, ‘After ileocolostomy the dilated coils of small gut adjacent to 
the colon assume somewhat the functions of the large gut/ 

"Von Koordcn states, ‘Numerous experiments introducing protein bodies (myo- 
sinogen, egg albumen, and casein) into the rectum have shown condusively that an 
absorption of natural protein takes place in the rectum and colon/ 

“Chittenden says, ‘In the large intestine . . . tho last imrtlous of available 
nutriment arc altsurbed.’ 

"Howell states that when the contents of the small intestine pass the valve they 
contain a certain amount of unabsorbed food material. ‘The food,’ he says, ‘in this 
portion of the canal is more or less liquid, and its presence sets up running waves of 
constriction which, beginning somewhere in the colon, pass toward the ileocecal valve. 
Thesh waves owur in groups separated by perio<1s of rest. The pressure of the ileo¬ 
cecal valve prevents the material from being forced back into the small intestine. The 
value of this peculiar reversal of the normal movements of tho bowel at this particu¬ 
lar point would seem to lie in the fact that it delays the passage of the material toward 
the rectum, and, by thoroughly mixing it, gives increased opportunities for the com¬ 
pletion of the process of digestion and absorption.’ This colonic digestion, it is con¬ 
ceded, must take place through the action of the enzymes, which arc brought down 
from the small bowel and which, under favorable conditions, continue their activity 
in tho colon. In this way they estimate that at least from 1 to 7 per cent, of tho 
undigested foodstuffs, chiefly fats, are utilized. Now, if this is so, it means that a 
patient whose colon is static may lose this amount of food. Sir Win. Mace wen was 
so impressed by this and by a ease that came under his observation that he made the 
statement that, if the cliymo was allowed to escape cephalad to the ileocecal valve, the 
patient would lose weight, and that under those circumstances artificial feeding should 
supplement tho ordinary diet. Our experience is at variance with this. Not alone is 
the loss of the normal absorptive function of the colon insignificant, but it is greatly 
overbalanced by the damage done to the organism through the toxic action of the 
end products of bacterial proteid dissociation which frequently occurs in the ill- 
developed, slowly emptying (vcuni and ascending colon. One characteristic result of 
this toxemia is mental depression, which may even go so far as to result in mania. 
Cose No. 183S while at school attempted suicide 3 times; was treated by competent 
men from a neurological standpoint and was finally operated on by Tuttle with com¬ 
plete symptomatic relief. Case No. 2061 had been imbecile and bed-riddmi for a year 
but recovered after ileostomy. Her debility was so great that the operation had to be 
done under local anesthesia. 

“CaM No. 180 (path. No. 2081) presente the following data: Ileostomy, male, 
aged 30, physician, weight 120 pounds, operated on April, 1012, for relief of acute 
infiammatory condition of colon with multiple polyposis. Owing to the existence of 
a common mesentery for ileum and cecum, both were brought outside the wound. 
Both were opened on the ninth day. Soon thereafter the following observations were 
made: The reaction of the iliac contents was always acid. The flow of contents was 
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not conatant, often being interrupted for aereral hours. Its consistency varied with 
the diet; excessive nitrogen caused fluidity; on mixed diet contents was fairly w^ 
formed; sometimes very hard when large stick-like movements would be passed. No 
putrefactive germs, either anaerobic or aerobic, were found. No fecal odor was ever 
noted. Occasionally the odor was pungent aitd distinctly unusual. The only ensymes 
ever present were-: amylopain, a marked; steapsin, a faint trace, (lain in weight, over 
SO pounds. 

“Another function that physiologists attribute to the ceemm and ascending colon 
is the absorption of water; all the water nonnally shall have been absorbed when the 
contents reach the mid-transverse colon. Surgeons hove made ample use of these 
observations in support of various t{>chnieal pna'cihircs, and a careful study of .post¬ 
operative conditions shows in soine cases at least, that their premises or conclusions 
or both were incorrect. Our studies in the surgical pliysiology of the parts strongly 
suggest that embryology and physiology should always pr(>ciHle pathology us a basis for 
surgical therapy. Indeed, Bloodgood (2), doubtless the lH‘Bt (|uulified surgical patholo¬ 
gist living, states that the future hope of surgery lira iii physiological chemistry. 

“Obviously one cannot properly reason from a secondary basis alone, such as is 
offered by pathology, without having constantly in view also the elemental or primary, 
sciences of embiyology, pliysiology, and chemistry. Without, thtwfore, a knowledge 
of the intimate co-relationships that exist U'tween all parts of the body in general 
and certain parts in particular, applied, or as it is fre«iucntly and erroneously called 
‘practical,’ surgery cnniiot Iw further dcveloiHvl. Stnictunsi of comnion cmbryological 
origin, like the ccoum and caudad ileum, imty show the greatest possihlc morphological 
variation, and yet lend themstdvra favorably to applied reconstructive surgery when 
this is done in harmony with both their origin and their function. Thus, the pre¬ 
dominant conception to-day that the caudad colon, that is, the part aboral to the mid- 
transverse line, is capoblc of vicariously assuming the functions of the cecum and 
ascending colon as afU'r ilco<‘olostomy, may be correct, but is, in our opinion, incom¬ 
plete. Surgeons have been led astray by the gross morjihological differences between 
the caudad ileum and the (.i‘cum, forgetful of the facultative co-partnership that must 
just as truly exist between these enihryuli>gical units as between the morphologically 
identical [lortions of the <‘ulon. This, at least, scimis to us a reasonable Itasia for 
explaining the observed interchange of function between the ileum and the colon, 
which WG have hentwith recorded. It may also serve to explain the present difficulty 
in forecasting the end-results after such ofierations as ilcocolostomy. After the im¬ 
plantation of the ileum into different parts of the colon, a persistent diarrhea or con¬ 
stipation has been known to occur. As a general rule, the diarrhea ceases after a 
short time, but the wmstipation has proven to he a much more difficult problem to 
deal with. The explanation of these two facts is now apparent: the vicarious assump¬ 
tion of colonic function by the ileum is almost sure to come; it absorbs water and 
forms the fcccs; but the constipation, a pathological randition which existed in the 
ileum previous to operation, obviously could not be influenced by the mere change of 
iliac position brought about by this type of oiwration. It might be influenced, per¬ 
haps, os shown in authors’ case No. 2012, by the exclusion of the inhibitory segment 
of the terminal ileum. Here the anastomosis, owing to adhesions, was made consid¬ 
erably oral to the termination of the foregut and, consequently, oral to the inhibitory 
segment Indeed, this operation must increase the normal inhibition belonging to 
the part, thus aggravating the sympton,. This incn'usc of constipation has been noted 
in practice, and is quite distinct from the constipation due to anastalsis, which 
frequently packs the cecum after ilcocolostomy, until its entire removal is necessitated. 
Lane states that this may be necessary and Patterson places tho instance at 5 per cent, 
or over. It is probably much higher. Careful clinical study along these physiological 
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lines is obvioudy indicated, so that snigeons mar re-adJuBt their technical proceduzee 
upon a sounder basis. The iliac constipation is as yet open onl^ to medical therapy and 
for this reason every effort at diffareutial diagnosis between the two should be mn/tp 

"Hertz presents some facts of interest here. He says, ‘An accumulation of chyme 
occurs in the last few inches of the ileum where it remains and undergoes digestion, 
actually for a greater period than in the stomach. The normal iliac stasis is increased 
in all conditions leading to spasm or to the inhibition of the normal relaxation of the 
ileocecal sphincter.’ 

"Conclusions based on the X-ray alone may lead one into grave error, owing, first, 
to the fact that rSntgCnologists are still unable to differentiate between 'stases due to 
mechanical and refiex causes, as, for example, between a mechanical kink and an Oiac 
constipation, and, second, to the fact that it has not yet been definitely settled whether 
bismuth traverses the gut at the same rate as ordinary food, or slower. 

“What are our further proofs that cecal digestion is n^ligible? 

"At a certain period of fetalMife, as already said, fl>ere is little difference between 
the morphological appearance of the small and great gut. The latter, at first much 
smaller than the former, contains villi which are later obliterated; the process of 
obliteration not yet being definitely settled. It is assumed that Liberkuhn’s follicles 
are inverted villi. If so, they may, under the pressure of physiological requirement, 
revert to the fetal condition and vicariously functionate as villi in fat absorption. 
But fats must be emulsified before they are fit for absorption, and under the katabolic 
influence of lipase, which is present in the colon as in all other tissues, emulsified fats 
may here be detested. (9) In support of this, Tuttle claims to have increased the weight 
of a patient by the injection into the cecum through a cecostomy of emulsified &t8. 
For the purpose of surgical physiology, however, it appears that the amount of fat 
absorption in the cecum and ascending colon is of academic interest only. 

“Carbohydrate and proteid absorption in these parts occurred in case 180, path. 
No. 2081, as follows: Qrams 30 dry peptonoids were mixed with grams 11.3.4 warm 
water and introduced into the rectum at 11 p. u. At 8:30 the next a. m. the bowel 
was washed out from above with sterile water and the residue examined. Analysis of 
the peptonoids introduced was as follows (Lab. of Physiology, Cornell University): 
protein, 39.81; carbohydrates, fiO.06; water, 4.72; ash, S.32. 

“Analysis of washings showed that one-half the sugar and nitrogen bad disap¬ 
peared. There was considerable fermentation which probably bad a good deal to do 
with the disappearance of the sugar. 

“The nitrogen was in the form of amino-acids. This experiment suggests that 
proteins in the form of amino-acids may be absorbed from the colon. Normally, how- 
■ ever, the amino-acids are absorbed in the small gut only. Under abnormal conditions 
of focbmplete hydrolysis, peptones and other provisional products of protein digestion 
probably enter the cecum, there to be converted by the proteolytic bacteria into the 
highly toxic by-products which, directly or indirectly, cause the familiar symptoms 
of stasis. Combe has called attention to the necessity of removing them by enemata. 
Adomi regards the condition as a sub-infection. Abderhalden has proved that the 
final product of physiological protein digestion is the amino-acids, having recovered 
than from the blo^ It is clear, therefore, that for the purposes of physiological 
surgery protein digestion in the colon is as unimportant as it is in the stomach. 

* < "Re^l alimentation has long been a comforting and satisfying therapeutic pro> 
oedure'in the hands of the profesaion. It was ancient medical history when Hippoo- 
ntes was a boy. Becent physiological studies, however, show that the hypnotic influ¬ 
ence of this old method of vicarious feeding has been at least as great upon the physi¬ 
cian as upon the patient. Probably, the good which is conceded nuy foltow it has 
been due to the therapeutio action of the water and in no my to the food. 
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"Our medical heritage is almost aa rich in bewildering stimuli as our ataTistio, 
which long antedates the batrachians. The one moulds our therapeutic ideas; tho 
other fashions our form. We are encumbered with a faith based upon a horde of 
inherited misconceptions and the subject of r^'tal alimentation is only one of the 
many instances which prove it. Far be it from the province of surgery to set those 
right; surgeons are not Hamlets, but it is fair to say that the recent rapid progress 
of colonic therapy has contributed more than any other single factor of tlic day to 
endorse reconstructive ideas os well as applied procedures, and to show the pressing 
need of cooperation between the laboratories of tho fundamental sciences and the 
hospital operating-rooms. The unfriendly attitude existing in the past between physi¬ 
cian and surgeon was a misunderstanding.arising, as always, from ignorance and is 
rapidly being put aside. Me<licine has evidently been at fault in treating, as in dys¬ 
pepsia, the peripheral manifestations of some remote insult to the sympathetic system. 
Surgery, equally undeveloped, was at first simply the emergemy tool of medicine, 
necessarily poor and crude. Gradually light has come from physiology, embryology 
and chemistry until to-day surgery is able to offer, in sekn'ted cases, a therapy which, 
in removing the cause of disease, often effects a true cure. Such therapy is based on 
the incontrovertible premise that human beings are normally healthy animals and 
that for many chronic diseases there is n mechanical cause. 

“Intestinal stasis with its long train of protein and distressing symptoms is evi¬ 
dently a common ground iiixm which pKvsi«-ian and surgeon may profitably meet to 
discuss, without bins or prejudice, the therapy of the future. Whether the develop¬ 
mental re<>onatruction of the colon herewith descrilieil will prove to be of lasting value 
may, perhaps, bo doubted, but one argument favoring its coiitinuanite may well be its 
basis on embryological truths. It aims to ••orrect a congenital deformity and is thus 
a form of ortliopetlie surgery. This speaks for its eontinnanco, for the repair of con¬ 
genital defonnities must olwiously continue long after tho surgery of tumors and 
inflammations has happily passe*! away.” (17) 

AKA8TAI1SI8 AMS THE gUBOIOAli THEBAFT OF THE OOLOM’ 

“The physiology and tho surgery of tho alimentary canal have become so re¬ 
ciprocally iiitcrdeiieiidcnt, each alternately correcting the mistakes of the other and 
showing the way and the need for further research, that it is now idle for cither of 
these branches of medicine to proceed to any conclusions which are not finally and 
carefully weighed in the scolcs of the other. Witness the immeasurable effect upon 
tho recent surgery of the stomach by the <-heck of physiology, particularly as regards 
the subject of so-called drainage and the indications for and against gostro-enteros- 
tomy, and, in tho imme<linte present, the interesting reversal of this order of progress 
in tho reconstruction by surgery of many preconceived and erronoous physiological 
notions regarding the function of tho colon. 

“It is true that the effect of physiological pressure has been very slow in making 
itself felt, else there would lie fewer individuals suffering from needless gastro-enteros- 
tomies, made by the ^ctical' surgeon in the bland assurance, as Walter Gannon soys, 
that the human gut is a ‘system of rubber tubes conveniently arranged for splicing,’ 
The utter truth of this humorous view has long been a reproach to surgery, and the 
words of this gentle humorist have rightly carried greater wmght with American sur¬ 
geons than all the tomes of his physiological predecessors. 

“Obedient to the law of reciprocal reaction, it now appears certain that surgery 
will presently return to physiology, in fair exchange for her correcting influences, cer¬ 
tain dominant facts regarding tho colon which have hitherto been inaccessible to 
physiological methods of research. It seems, therefore, that the long hoped for and 
»0 
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elysian prospect of a physiologicoohemical control of all inteatinal operations is no 
longer utopian, but actually at hand. Certain it is that the sooner there is oomploto 
and cordial cooperation between chemist, physiologist, and surgeon, the ^tter for the 
solution of the bewildering maze of gastro-enterocolonic problems, the very existence 
of which is only just beginning to be recognized. For no one man can be master of 
surgical tcchiiJe and of physiological chemistry as well, and it is progressively evi¬ 
dent that the modem surgeon has much to offer his laboratory colleagues in the way 
of hitherto inaccessible material. 

"The vicarious assumption of the function of one organ by another in close physio¬ 
logical relationship must be much more common than is usually supposed, and it no 
doubt affords explanation of the question so frequently asked, as, for example, of the 
removal of an appendix or a gall-bladder, ‘How does the individual prosper without 
itf Doubtless, all the vital functions having long since been taken over by allied 
organs or perhaps by organs heterologous in morphology if not in function, the loss, 
by surgical removal of the evident and mechanical functions, such as intermittent 
storage, was not harmful to the oconomy. 

“While this compensatory power of the human economy is in many cases faculta¬ 
tive, it may, on the other hand, as illustrated by the following case, be congenital in 
type. lynch has reported (June, 1914, meeting. New York Gastroenterological So¬ 
ciety) the amazing instance given to him by Professor Stockard of Cornell, of a human 
being who reached the ago of 40 with only 06 inches of intestine from the stomach 
to the anus. The significant point in this case, and the one which bears particularly 
upon the compensation problem under consideration, was that the lumen of the gut 
was decreased as shown by actual measurements in almost precise proportion to the 
decrease in the length. This obviously represents an effort of nature to equalize the 
rate of absorption, and that this was actually achieved is shown by the fact that the 
individual never suffered any discomfort, was well nourished, and died of intercurrent 
trouble without any suspicion of abnormality ever having been suggested. 

“An excellent oiierntivo illustration of the facultative type is probably to be found 
in the authors’ ease. No. 988, in which gradual intestinal oliatruction from ileocecal 
valve carcinoma, becoming complete, was tolerated for 10 days, the toxic signs being 
minimized, whereas, after 2 months of re-established function, acute obstruction at the 
same point proved fatal in 3 days, the toxic signs being so fulminant ns to cause sup¬ 
pression of liver function and consequent death.* Seen in this light, it may well be 
that such an organ as the colon, for example, may, in certain cases, have so outlived 
its usefulness to the human economy by vicarious transfer of function ns to quite 
justify its removal. Many of the author’s cases collectively illustrate this point; No. 
180 specifically so, because after ileostomy formed, movements showed immediately at 
the atoma, proving that the ileum, previous to obstruction, had already assumed one 
colonic function. That from birth on, it had no function save that of a catch basin, 
as intimated liy certain enthusiasts, seems harsh and crude—diametrically at variance 
with every law and precept of biology. 

“In studying the authors’ series of 8 ileostomies, it is easier to believe in the 
hypothesis of function transfer from colon to ileum than to presuppose that the colon 
never had any function save that of storing and distributing toxic material. The gross 
clinical observations on this series of ileostomies alone will be given. In each patient 
there was a marked gain in weight, the fecal movements from the ileum were always 
solid, and the reaction was always acid. What could offer a more direct reversion of 
the older teaching of the physiology,of the ileum! 

“Consider this question of colonic therapy from another viewpoint. If the organ 

’Draper. Studies in Intestinal Obstmetion, Jour. Am. Med. Assn., Sept. 26, 1914, Iziii, 
1079-1083. See Tables I and II. 
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has a function vicariously transferred for the time, how can we he certain after • 
restitution of normal conditions, there may not properly exist an impulse to restore to 
the colon whatever functions it may have parted with under stress of weather t Such 
functional restoration has been noted by Satterlec in study ing a laino number of cases 
of watertrap stomach. It has been found by him little short of ainaaiiiR to note the 
rejuvenation of the function of the gastric inucosa after surgical replaeeinent of the 
organ, and this is particularly so because no gross inonihological change was noted in 
the mucosa at time of operation. 

“Potential ns these queries riccessarily must lie, they are given kinetic value by the 
fact that out of any number of persons und«>rgoing total colone<*ti>my, a largo propor¬ 
tion will die from the immediate effwts of the operation. Whatever the vital function 
of the organ, it is, therefon*, obviously better to n'tain it in sitii, either in whole or, 
under certain conditions of diUHlenal dilatation ns deseribetl by llIisHlgotMl, in part; 
provided that suitable provision he made for emplpinn the organ at Us otvl exlremitg. 
It seems to the writers as inuppro|iriate to siKsik of ctral ‘drainago’ as of stomach 
‘drainage,’ since, ns shown by one of them (j)ra|K*r: Studit's Surg. laib. Columbia, 
i, 1907), as well as by numoroiis X-ray observations, no drainage of the Ht«)maeh occurs 
from its most de|)endeiit part, except when the organ is tcmtH>rarily paralymnl, as in 
the dilatation of the lust stages of pyloric oiwtnietioii, bwnuse the emplging oecurs 
directly in line leilh the peristaltic wares, and not at right angles to them, 

“From a study of a considerable number of eases of ebronie eidonie iDiistipation, 
the writers are wiivinccd that there is a well defined gr«)up in which the euiisti])atinn 
is due to pn'pondcranec of the aiiastaltic over the pr«>8taltii! eolonie wave. This is 
easily shown by the rapid transfer of a bismuth enema from the ns-tum to the cecum 
and the return to tlio rectum of a portion of the mass—some remaining in the cecaini— 
the round trip o<-cupyiiig about 6 to 8 minutes. The haiistral segmentations are not 
affected; the return to the nK*tuin is slower than to the cecum: gradually the bulk of 
the moss n<-eumu lutes in that organ, and the reciprocal movement ceases.* 

“If. ns -we believe, there is this fonn of nnastaltic constipation nsnoeinted with 
eolodiiodeiial dilatation and insuflicieney of the ascending colon, and which can be 
easily diagnosed by the X-ray, it is evidently due to aberrant pliysiology rather than 
to faulty morphology, placement, or other meehani<‘ul conditions, ami must be treated 
by a physiological rather than morphological method. 

“Anastalsis is, therefore, necessarily a most important factor in colonic therapy, 
for all observers are agreed not only as to the frequent existence of the anastaltic wave 
throughout the colon but also as to its preiwndcrancc over the prostaltic wave in the 
group considered. 

“U is not yet agreed in what exact percentage, of cases this preponderance occurs, 
but it is nssurcflly so largo as to constitute the most urgent problem yet to oo solvefl in 
the operation of ileocolostomy. This is positively demonstrated, in»t alone by several 
of the authors’ cases, but by the actual ptjstoperntive clinical findings of those surgeons 
who arc doing this operation most fre<iuontly. Patterson asserts that fully .'S per 
cent, of ileosigmoidostomies require colectomy at a subsequent date becauso of the 
packing and progressive dilatation of the partially excluded and occluded segment. 
It has been shown by the studies of surgical physiologists * that a totally occluded 
bowel will fill to bursting with fecoid material in a very short time, and that incom¬ 
plete exclusion results in the so-called ‘policeman club’ dilatation, which, if untreated, 
results in terminal perforation. 

“Now, as is well known, the small gut possesses normally but one—the prostaltic 
wave. Upon this fact are based 2 of the methods of surgical therapeusis outlined below. 

’Observations on authors’ cases by L. T. leWald. 

'Brown Blake Studies on Exclusion. 
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"Draper, ia nnpttblialied studies from the Mayo Laboratoiy of Surgical Chemiatiy 
and Physiology, Bocheeter, Minn., has shown that circular segments of ileum may be 
transplanted into the colon without undergoing any gross morphological change. This 
has also been demonstrated by others. In each of these instances, however, the trans¬ 
plant was designed to bridge a gap in the sigmoid following resection for malignant 
growth, the operators making no mention of the possible important physiological 
therapeusis of this procedure. It is evident, however, that such a ring of ileum would 
serve to block the colonic anastaltic wave'and should prevent, the return of material 
to the cecum. Halsted was the first to record experimental studies in gut reversal, 
and we know from his work, and from that of later observers, that solid materials have a 



tn . 1.— IboosioiioiDoeroiiT SsenoN and Ovbblappino op Siomoid to Buick AKASTALsm. Tho 
oephalad eumnt will not poa thtough the stoma as the emptying ooours directly in line with the 
perlstaltie waves, and not at right angles to them. (Lynch’s operation.) 

tendency to collect at certain points if tho course of tho waves is broken, and this tend¬ 
ency might or might not be a factor limiting the value of the blocking method suggested. 

“In the presence of a sufficiently strong wave there might, therefore, possibly be 
developed a tapering colonic dilatation immediately eboral to the transplant. This, 
however, does not occur in the authors' experience with this procedure in animals. 

"The pliysiological hypothesis which should explain the failure of cccosigmoidos- 
tomy may perhaps bo found in the fact that the current is distaltic or oscillating. The 
ileao segment, which is made of proper length to reach comfortably from the cecum to 
the sigmoid, is slipped up on the ileum and united throughout about half its length. 
Terminally the aboral ends are sutured together so that a circle results. The effect 
of this technic is virtually the production of a double-barrel gun, and the end- 
to-sido implantation into the sigmoid is thus converted into a single procedure. The 
oral extremity of the segment is then inserted into the oral extremity of the cecum. 
Material is in this way able to pass from the cecum to the sigmoid, but cannot reverse 
its direction. The oscillating distoltie wave is made constant or monostaltic. 

“^gure 1 shows a very simple method of preventing anastaltic reflux after ileo- 
sigmoidostomy. This operation is performed after the usual technic. After the 
anastomosis has been completed, the sigmoid is divided between clamps, and by means 
of a cautery immediately oral to the anastomosis. The aboral end of the sigmoid is 
invaginated after the usual nuinner, and the oral end slipped down beside the aboral 
limb until the oral extremity is several inches below the ileMigmoid anastomosis. Tho 
operation is completed by a teiminolateral anastomosis.” (6) 
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8UBOXOAL AMATOMT OP THE COLON 

The large intestine is that specialized part of the intestinal canal concerned 
in the churning of the remnants of food, absorption of water and the formation 
and evacnation of feces. It has other physiological functions, but they are of 
minor importance. 

The colon begins in a dilated pouch, the cccum; and ends in a dilated pouch, 
the rectum. Its entrance is guarded by an automatic valve, the ileocecal; its 
exit by a valve under the control of the will, the anal sphincter. It is widest at 
the cecum and narrowest at its junction with the rtHrluni. Four anatomical 
angulations give this organ potent pathological possibilities. 

Dissected free from the other organa and its angles tnniod into cnrvbs, the 
colon forms an incoinplcto circle, the gap being on the right side of the pelvis 
between the cecum and rectum. In the noniial position, however, it forms a 
square, incomplete in the pelvis, enclosing the small intestines very much like a 
frame around a bas-relief. Three gross features distinguisli the large from the 
small intestine. They arc (a) the tenuu coli, (b) the appendices cpiploicie, and 
(c) the colonic saccules. The tenim coli are longitudinal muscular bands, and 
are a structural conversion from the longitudinal imiscular layer of tho small 
intestine. There are .1 of them, all l)cginning at tho base of the appendix and 
arranged, 1 anteriorly and 2 posteriorly. In length they are about % shorter 
than tho colon. Because of their disposition, tho posterior bands are denomi¬ 
nated postcro-intcmal and postcro-extcmal respectively. A charocteristio 
change in the course of these fibers (xtmrs in tho transverse colon and rectum. 

The appendices cpiploica^ are small pouches of peritoneum containing tabs 
of fat. They arc found throughout the course of the colon, principally along 
the anterior bundle of tho tenitn coli, and projecting from the serous coat of 
the colon. They are very much diminisluHl in size or absent in emaciated sub¬ 
jects. According to Cunningham, tho appendices cpiploicie can be distinctly 
seen as early as the seventh month. 

Tho colonic saccules arc pouches in tho wall of tho colon, and are produced 
by the inequality in length between the teniic and tho other coats of ^e intes¬ 
tine. If the tenia; are dissected away, the sacculation disappears. 

Fundamentally the structure of the largo intestine is much the same as that 
of the small intestine. The chief points of difference are the presence of tho 
tenio! coli and the absence of villi in the largo intestine. The peritoneum in¬ 
vests it completely in its transverse and pelvic divisions. The cecum, too, is 
almost always invested by peritoneum. The ascending, descending, and rectal 
divisions are only partly enshcathod in peritoneum. 

Its mucous surface is smooth and of a pale color, becoming redder as the 
rectum is approached, where it takes on special characteristics which will bo 
described in connection with that r^on. 

Apropos of the mucous membrane of the colon, the ileocecal valve is a sub- 
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ject of considerable interrat Frimsrilj the ileocecal valTe is a slit-like open¬ 
ing, with 2 protuberant lips, which project into the lumen of the colon at its 
inner and posterior border and at the upper border of the cecum. It is com¬ 
posed of all but the serous and longitudinal muscular coats of the intestines, 
its djreetion is anteroposterior, and it is a little over 1 am. in Imgtb. Its 2 sur¬ 
faces are different; for the one looking toward the ileum is covered with villi, 
whereas the one toward the colon more closely resembles the mucous membrane 
of that structure. The mechanism of this valve depends upon 2 characteris¬ 
tics, first upon the direction of the ileocolonic junction, which is rather an ob¬ 
tuse angle, and second, upon the fact that when the cecum is distended it tends 
naturally to put the frenulum on the stretch and thus dmt off its lumen. To 
locate this point on the body surface, draw a line from the highest point of one 
iliac crest to the other. Draw another line upward from the midpoint of 
Poupart’s ligament on the right side. The intersection of these 2 lines marks 
the normal location of the ileocecal valve. 

By reason of its peritoneal attachments and arrangements, the colon is 
divided into: Cecum, ascending, transverse, and descending, iliac, pelvic, and 
rectal colon. The individual parts, while they have a good many features in 
common, still present enough anatomical, surgical, and pathological differences 
to be considered separately. Also, the physiology of the colon is the same in all 
its parts. 

Primarily the cecum is a blind pouch. Into it open 2 orifices. One of 
these is from a blind tube, the appendix; the other is the ileocecal orifice from 
the small intestine. It is the first r^on of reception of the contents from the 
small intestine, and the last point in the colon to check backward pressure of 
feeal contents. Besides, it hangs free and is capable of enormous distention. 
Thus it becomes a center of surgical, anatomical, physiological, and pathological 
interest. When distended to the point of bursting, and left attached to its 
mesentery, it is seen to be an unsymmetrical pouch, curving over internally; on 
its anterior surface it is made tense by the anterior tenisa coli; and is longer at 
its antero-extemal surface and external border. 


IN8TBU1IENT8 UBID IN OPXBATIONB OF THE COLON 

8 retractors. 

1 Child’s intestinal forceps^ 

8 knives. 

6 thumb forceps. 

4 scissors. 

1 needle holder. 

4 straight intestinal needles, threaded with fine iron-dyed linen. 

4 curved intestinal needles for the fasoia. 

2 strong, round curved needles for the peritoneum. 



OPEKATIVE PHOCEDtJilOSS; 

1 strai^t spear-pointed diin needla 
. 2 intestinal forceps. 

10 towel forceps. 

8 Sands forceps, small and large. 

16 Lane’s clamps. 

8 small artery forceps. 

2 hemorrhoidal clamps. 

2 drainage tubes. 

1 cautery. 

1 Tolsella. 

OPERATIVS PBOOEDT7BE8 

HLSMBNTAXi BBOOHBTBUOTION OF THE COLON, OB BB8EOTXON OF TBH FJBBX 
FOBTION OF TBB LABOB INTBSTINB 

Kenioval of the first portion of the colon with 3 or 4 in. of the ileum may 
bo performed for malignant growths of tho cecum or colon, or for a number of 
other conditions, such as ptosis of the cccum with a movable and non-fused 
first portion of tho colon. 

Kosrction of tho first portion of the largo intestine may bo simple or diffi¬ 
cult, depending upon tho condition for which it is performed and on the fixity 
or mobility of the wlon. As shown by Sargent and Dudgeon, if a malignant 
tumor involves tho first portion of tho largo intestine, complete removal of that 
section of tho lower bowel is indicated, on account of the lymphatic distribu¬ 
tion. Figure 4 shows the first portion of the largo intestine with its blood 
supply, the subsequent anastomosis, and after it has been anastomosed. 

■m 

Indications_Bloodgoml believes that where tho cecum is markedly ptoaed and 

fixed in the pelvis, removal of the first portion of the intestine is indicated, lie believes 
that the pull on the mesentery of the small intestine causes kinking of the jejunum 
with dilatation of the duodenum. I believe, with Bloodgood, that the operation is indi¬ 
cated under such circumstances, but I do not think that the ptosed and fixed cccum can 
cause kinking of tho jejunum. The dilaUtion of the duodenum, I believe, is a result 
of a toxemia from stasis, rather than from any mechanical condition. 1 have removed 
this portion almost a dozen times, and am perfectly satisfied that, under ordinary oir- 
cumstances, it is an operation that should have ii v<*ry low mortality, except in coses 
of malignant growth. When operating for malignancy, I believe that the operation 
n houM be performed in several steps: First, the relief of tho obstruction; second, 
resection of the growth; and third, anastomosis. This is especially important in old 
people, and 1 am convinced from my expcrictice that it pays to divide the operation 
thus. This operation is also indicated in cases of auto-intoxication associated with 
nonfusion. 

Teehnie. —^The technic which I have adopted is as follows: the patient 
is prepared very carefully for operation by thorough catharsis and warm bath 
the night before the operation. The abdomen is washed off with alcohol, and 
a sterile towel is held in place by some adhesive strips. When the patient 



Tto. 3.— Tin ManoD of ATTACBOia Towau to tbb Edge of tbi Wound. Towel 2 in place; towel 

1 haa not yet been turned over. 


is on the table, the abdomen is painted with tincture of iodin, 5 per cent. If 
the skin is tender, the iodin is washed off immediately with alcohol. 
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The incision depends s great deal on whether tlie patient is vwy stout^or 
thin. In obese individuals I am in the habit of making an incision just outside 
the outer edge of the rectus. In thin individuals 1 make an incision just out¬ 
side the median line, through the rectus, beginning about 2 in. above the um¬ 
bilicus, and continuing for the same distance below tlio umbilicus. This in¬ 
cision can be extended in cither direction; if tlie stomach and gall-bladder re¬ 
quire manipulation, it is extended upward; if there is any pathology in the 



Fio. 4.— Showwo BLOOD-vanBLa to as Tiao BaroBa RaKOTAi. or T»a Cou>ir. 

pelvis, it can be extended downward. If the first incision has been made down 
to the fascia, the skin is carefully covered with sterile towels, att^ed to the 
lips of the skin by means of Lane’s clamps. When the towels are in place, the 
incision is continued until the peritoneum is opened. We now follow a definite 
plan in exploring the abdomen. We begin by examining the cecum and ascend¬ 
ing colon; then the gall-bladder, liver, stomach, and ita pylorus; next the 
transverse colon, the sigmoid, and pelvic organs, and so on. 

Having decided to remove the first portion of the large bowel, it is brou^t 
outside of the abdominal cavity, and everything else is carefully padeed away, 
so that during the entire operation there is no exposure of any of the other 
organa I believe that my success with the operation, so far, is entirely due to 
the careful technic I have adopted. The rest of the bowel having been care- 
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falty padced off, the outer leaf of the mesocolon is slit close to the bowel, be¬ 
ginning at the ccciiin and continuing to the hepatic flexure. After this has 
been accomplished, the colon is iiiobilixcd, so that the subsequent stops are per¬ 
fectly simple. 

When operating for a malignant tumor, the subsequent steps of the opera¬ 
tion are slightly varied. The same te<‘huie is followed, in that both leaves 
of the mesentery are split, and everything between tlie 3 loaves of the mesentery 
is scooped out. 

When operating for a marketl mobility owing to non-fusion, tlio blood-ves¬ 
sels are tied pretty close to the Isnvel, whereas when op(*rntiiig for malignant 





Fio. 7.— ^Thb LTNca-Dfursn Mrraoo or ANAsroMoiuNa thb Ilsoic to thb Coumt and Oub Mbtrob 
or CumiKo tbb Hiatus in thb Ilbooouo Mosbhtbry. 


tumor they are ligated as far from the bowel us possible. All blood-vessels hav¬ 
ing been tied (Fig. 4), and the colon separated between the transverse colon 
and the ileum, 6 in. from the cecum, wo proceed as follows: The transverse 
colon and ileum are double clamped, and the bowel is divided by means of the 
cautery (Fig. 5). The oral and aboral ends am now treated in the following 
manner: The stump in front of the clamp is closed by means of a Moynihan 
suture (Fig. 0, 3). Heforo removing the clump, a purse-string suture is 
taken in both ends of the bowel, about % to % in. posterior to the clamp (Fig. 
6, 4), and the stump of the bowel is inverted (Fig. 0, 5). I’he ileum with 
its mesentery is brought in contact with the transverse colon and fixed in p«Mi- 
tion by 2 sutures (Fig. 4). Underneath the ileum and colon a roll of moist 
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gauze ia placed and the 2 parts to be anastomosed are carefully walled off with 


gauze. 

The rest of the operation proceeds in an orderly manner, banning with a 
seromuscular suture (Fig. 7). The next step is accomplished as follows: 
An incision is made into the ileiun about in. from the first row of sutures 
(Fig. 7, 2). This incision ia carried throu(di the mucous membrane into 
the bowel. There is occasionally some bleeding at this point, but it is hardly 
ever necessary to ligate blood-vessels, as the next step is sufficient to control 
' any hemorrhage. The next step begins ns in Figure 7, 2, by first picking 


up the mucosa, coining ont through the serosa, passing in 
through the serosa, through the mucosa and out again. 
After this the first siituro is tie<l, holding tlie seman in 
apposition. I'his suture is continued ns indicateil in 
Figure 8, .3. For the final closure, I prefer a modi¬ 
fied Connell suture (Fig. 8, 4). This suture is usunlly 
sufficient in all cases, but if there is any doubt in the 
mind of the surgeon, he can cover this (’«»nnell suture 
with a Ix'inbert suture (Fig. 8, The inaterinl used 
for all intestinal work is fine inm-dyed linen. 

Figure 9 shows a tlingrain of the anastomosis com¬ 
pleted. 

After the final suture, all soiled pads and instruments 
are removed, and the operator changes his gloves before 
removing the inner pads, so that there is no chance of 
subsequent soiling from any puds or instruments that 
may have been in close association witli the ImiwcI during 
the anastomosis. 

We always fix the stump of the colon to the perito- 
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neum. We believe this is good policy, as it holds the anastomosis in position 


and assists drainage of the transverse colon. If allowed to recede back into the 


abdominal cavity, it might become adherent at some imusual situation and in¬ 
terfere with the passage of the chyme from the ileum to the colon. 


POnOFEBATIVE TBBATUBNT OF OOIAHIO BBOOHSTBVOnOir 

The aftcMreatmcnt of developmental reconstniction of the colon is as im¬ 
portant as the operation. It is determined by differential diagnosis. It is based 
upon physiology. In case of severe* postoperative reaction, the operator may 
feel alarmed by the constant vomiting and very rapid pulse which occasionally 
ate met with here, as after any other major operations on the alimentary canal. 
These symptoms, in brief, are usually nothing more than manifestations of 
acute dilatation of the stomach, which invariably yields to energetic treatment. 

By persistent stomach washing (every 4 hours or oftener); by the use of a 
continuous Murphy drip; and the judicious use of whisky, semingly hope- 
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less conditions may bo arrested; the patient tided over and enabled to make 
an excellent recovery. We mention this as a word of warning to those not 
familiar with the train of symptoms we have cited. Hydrotherapy is the never- 
failing mainstay here, as after all other gastro-intestiiial operations. Vigi¬ 
lance and persistence in the treatment we arc about to outline must not be 
relaxed, even in the face of a most distmiragiiig outlook, until the patient has 
had a movement of tlio bowels and has taken food. 

Since our technic has improvcil, and since we have confined ourselves to 
operating only in instances of mobile cccuni and ascending colon, we have had 
relatively little reaction following this operation. 

In the last scries of !> patients operated on under like conditions 3 had no 
more reaction than from an ordinary appcndcctoiny, while 2 had an exceedingly 
stormy time. Wo have found it very diiKcnlt to forecast the character of the 
postoperative convalescieneo, but it may be added that this is true also of other 
major operativo pna^'diires. 

The convalescence may lie divided into 3 periods: The first 10 hours is apt 
to be one of qiiiesc'cnce. 'I'lie second 40 hours may or may not ho stormy. After 
the 80th hour the crisis is usually past. 

It is during the second {airiod that g«s»d judgment and sound surgical sense 
count for everything. One may lie called upon to make dilTercntial cliagnoscs 
upon which will dc])cnd the life of the patient. .V sjiccially trained and highly 
intelligent nurse is essential. 

By way of concrete illustration the following 2 cases may lie cited: 


E. L. K., Case No. 4710. 

Chronic disabling cjiilciisy sliown by prolonged inrdicid trontincnt to be probably of 
colonic origin. Occum nnil ascending colon found at operation to be enormously 
dilated. Elemental reconstruction of the colon si>ciiicd indicated and was carricfl 
out after the Lynch-Draiier tochnic. At the 3.14 hour the pulse rose to 130; lost 
quality and patient became very restless. The tcniperatiiro rose to 101"; severe 
pain; vomiting “light-struck silver nitrate” material, slightly feculent in odor. 
40th hour: calomel gr. i in divided doses; pain increased. 50th hour: marked 
and fulminating iiicreaso in symptoms; abdomen not rigid, soft, very moderately 
and uniformly distended; bowels mov<-d slightly 3 times, with flatus; pulse re¬ 
mained at 130, becoming irregular. 70th hour: patient unable to sleep because 
of being roused by violent uncontrollable erainp-like pains. 72d hour: wound 
opened; obatruction of small gut by band; fluid passed anastomosis freely when 
obstruction was removed. Death in IS hours. 

Mrs. F. H. D. Case No. 4718. 

Chronic invalidism, suicidal tendency, occasional loss of memory, inability to con¬ 
centrate, mental depresaion, disabling occipital headaches, cutaneous eruptions, 
very severe constipation relieved only by the most drastic purgatives, 10 years of 
intelligent medical treatment. 

X-ray was suggestive of a static a8<>ending colon. Operation revealed a very 
redundant transverse colon; ascending colon bound down by typical fan-shaped 
diaphanous adhesions, the fan handle originating in the parietal peritoneum close 
to the duodenum, radiating mesovcntral to the colon. The central fibers of this 
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membrane, denser than the rest, croaaod the colon oral to the hepatic flexure, caua- 
ing partial obatruction. Tniinodiatcly on liberating this inembrane tho cecum and 
naeending colon flowed out freely through the wound, showing that n ixnigeiiitally ■ 
mobile organ had lieeoine tixe<l by adhesions, (ilaiids thi(‘kly aliidding the meaen- 
tcry siiggesttMl a probalde inllaniniatory origin for the diaphanous incinbrano and 
atTorde«l jiistiiientiou iHith for asi'rihing the Kyinptiiins to odoiiie toxemia and fur 
resection as well. 

Kleniental reconstruct inn of the cidoii l.y the L.vnch-l)rn|M*r Ua'hnie. 

Except for (‘onsidcrahle ]iaiii the first -lO-hour pcriotl was uneventful. At the 
50th hour the pulse in It) hours rose from St) to 130; ipiality remained gtxHl; pain 
over wound; normal amount of ]Misto|H'rativc gas ns shown hy slight distention. 
At the 55th hour stomaeh washing n'tiirncil pea-soup-like material, sour, noii-foeal 
in odor; neither gas nor fis-al ilocculi in cidon washings. ItOth hour: stomach 
washing showed only slight froth; no nausea; restless and noisy at times hut pro¬ 
gressively stupid and ilrowsy. 5t)th to iit)th hours; faeies pinclu'd; elii'st negative. 
GOth hour: stomach washings his-oniing fisadent in odor; skin, wet, eidd and 
clammy; hands e<dd; fi'ct warm, .'i.'ith hour: hliHid ditfenmtial ntunt showed 
total leukocyte Ifi.ttOt); |Mdys. S7 ]M>r ii'iit.; small lymph. !l per cent.; largi*, 4 |M>r 
cent. T)itTerential diagnosis was ohvioiisly lu-twis-n isTitoiiitis, imsdiaiiieal oh* 
striiciioii and physiological obstruct ion. with acute ililatation, |iostu|M‘r)itive shuck 
and heniorrhage Is-ing evidently ruliMl out. 

Eursing orders at this time were as follows: 

(1) Eserene gr. l/fit), :t dosi‘s. 

(2) Sugar-of-milk calomel, 1/lt) gr. doses Mo. X. 

(.‘1) Morphin gr. l/:it> p.r.ii. 

(4) Stianaeh washing, <|. 4 hrs., oftener, if nausea or gulping hiccough, and 
followiHl by Seidlitz isiwder. 

(5) Colon irrigation: Hush by siphon—1 liter tap water at DiU" K., i|. 1 hr., gtt. 
4tt per minute hetwisai llusliings. (This very important part of the treat¬ 
ment is hascil upon the mechanical washing away of toxins eliminated hy 
eidon; in (tart for ahsorplion of water. 

At the It.'ith hour the hlooil-prcssiirc was 110, the differential count total 
14,4(10; iKilys, 80 per ts-nt. Treatment eiaitiiimsl. Some gas and tloeeiileiit ma¬ 
terial isintiiiued to pa.ss. At the 80th liiair patient had 3 heiwed movementa in 
ejuie-k suee-ession, afte-r whie-li the*re> was uneventful eonvule'8eine>c. 

('ertain facts are self-eviilent from a stiid.v e>f tlieac 2 eases. Tho recon- 
atrnetivo o]ieratie>n of tht> colon is fraught with elanger anel shenilci ho considered 
an operatiem e»f necessity rather than of edioiee. When neenssary, it should he 
pcrfornietel only hy snrgeotis ex[>eritnict>el in tlie surgery <jf tins alimentary canal. 
The; general after-tretitment of the first 40 lionrs is as follows: 

After the patient has lieen returned to la-el, a Mnrphy drip is started imme¬ 
diately. We use tap water at a temperature of l.‘M)'' F. in the reservoir, steadily 
maintained by an automatic, electric rheostat. Adnits, particularly if the tissues 
are (lesiccated, as is the n.snal condition, receive 00 drops to the minute; others 
proportionately less. Every hour the drip is discontinued, the colon is filled 
and then all the water is ilraine«l off. 1'liis mechanically removes the toxins. 
It, incidentally, in our experience, is the essential treatment for gjis pains. 

The stomaeh is washed ont at the end of the operation, and, if there is any 
gastric irritation manifested by a peculiar, irregular gulping hiccough, or by 
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nanMB, gaatrio lavage ia ixdmediatelj instituted and renewed every 4 hours or 
oftener until gastroduodenal peristalsis is established. Draper and I have ob¬ 
served this abortive hiccough so constantly that we now regard it as pathogno¬ 
monic of an acutely dilated stomach. 

The contents of such a stomach arc characteristic and resemble nothing so 
closely as an old solution of light-struck nitrate of silver. Nothing is given by 
mouth for the first 48 hours except a little cracked ice. If the patient suffers 
severe pain, and this is to be expected, morphin is administered, but great judg¬ 
ment should be exercised in giving it, as the symptoms of intestinal obstruction 
may thus be madeed. It is well to use doses of 1/30 gr. as taught by Halsted. 
Severe pain with a rising pulse, tending later to intermit, is suggestive of intes¬ 
tinal obstruction. This, however, should not be mistaken for the progressively 
rapid pulse of severe hemorrhage. In either case, the patient should be operated 
on immediately. 

On the third day calomel is given in broken doses of 1/10 of a grain. This 
ia followed by oxid of magnesia. 

' Simple solid food ia given if indicated on tho third day. 

BBaEOTXON OF THE TBANBVEB8E OOLOK 

Besection of the colon is attended with some danger on account of scant blood sup¬ 
ply and the possibility of leakiuto, especially with an end-to-end anastomosis. This is 
particularly so if the ends are brought together under tension. We have in mind, of 
course, resection for a malignant tumor, and under such circumstances a wide removal 
Is necessary, if one wishes to avoid a recurrence. Fortunately malignant tumors do 
not occur very frequently in the transverse colon, and when they do occur there, th^ 
are frequently secondary to a tumor of the stomach or some iicighlwring organ, and are 
usually beyond surgical intervention. Mayo, in his Clinic, 1912, says: "Generally 
speaking, malignant disease in any part of the large intestine proximal to tho trans¬ 
verse colon is treated best by removal of all the laige intestine up to and including the 
growth, doing an ileocolostomy. Beyond this point resection in continuity, either in 
one or two stagos, is preferred. If obstruction is or has recently been present, the two- 
stage operation is much safer.” 

BESBOnOK OF THE 8IOMOID 

Tattle*! XhrM-itep Operation.—An incision is mado outside of the loft rectus 
muscle. It should be about 4 in. long in order to give plenty of room for sub- 
aequent manipulations. A self-retaining retractor is fixed in place, the patient 
put in tho Trendelenburg position, and the small intestine walled off. The 
sigmoid is brought out of the abdomen and the peritoneal covering of the 
mesosigmoid slit along for a distance well above and below the tumor 
and peeled beck to the posterior abdominal wall, exposing the blood-vessels 
and the surrounding tissues and glands, loosening the attachment of the gut 
and allowing it to be brou^t out upon the abdominal wall. The blood-vessels 
supplying the part of the towel involved in the growth are exposed by palling 
pr m^ing away tovrard it the surrounding glands and fatty noaterial. The 
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uteiy and veina can then be seen clearly, and the main veaael aupplying^ in* 
volved portion is cut and tied in 2 places (Fig. 10). The gut is thus loosened 
and can be pulled freely out of the abdominal cavity. The stump of the blood* 
'vessel is pushed back between tlie 2 peritoneal layers of the mcsosigmoid, 
'which are then stitched together, covering up all the denuded surface in the 
peritoneal cavity. Tlie 2 legs of the loop of the sigmoid are now brought to¬ 
gether by 1 row of sutures running along the border of the mesentery and well 



Fra. 10 .—Th8 Fiiwt Htaoh or 341nr Oraa*noN. 


within the peritoneal cavity, and then by another row taken for the same dis¬ 
tance through the long muscular bands. Two flat surfaces of the bowel are thus 
approximated. (Fig. 10.) 

With the tumor well outside the abdomen, the peritoneum and then the 
diin are stitched about the 2 legs, and the whole is covered with rubber tissue 
and left tn situ from 24 to 72 hours, according to tiio condition of the patienli 
If there is any indication of obstruction, a puncture can be made in the uppef 
leg, allovring gas to escape; or if gangrene should be imminent in the exposed 
loop, there is no reason why It diould not be excised any time after 18 bour^ 
or even less. The growth can be, and has been, removed at the end of 20 hours, 
when necessity demanded, without any complications. When the gut is m* 
'cised, it should be done by a V-shaped incision, as in Figure 11, so that there 
may be abundant material for bringing the ends together later. 

It will be observed that, since the main blood-vessel supplying this loop has 
KO 
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been ligated, there will bo littio or no hemorrhage and no pain in the reaeotion; 
and there is no danger of peritoneal infection, aa this cavity will have been 
closed off after tho first 5 or 6 hours. Almost n week should elapse before the 
clamp is pdt in to cut away the spur. A Pryor hysterectomy clamp, if used, 
should be introduced well into the 2 legs of the artificial anus, and will take 
from 3 to 7 days to cut through niul come away (Fig. 11). A No. 8 Wyeth 
modified Wales bougie is then introduced through the rectum and passed beyond 
the artificial anus. Its tip will usually coiuo out of tho artificial anus, but it 



must bo rc-introdiKHid and curried on into the np[M!r leg of tho spur. (Fig. 12.) 
Its elasticity will press the spur backward un<l ciniso the mucosa of the artificial 
anus to ndl inwunl. The bougie is left in for 2 hours, 3 times a day, until the 
wound caused by the cutting away of the spur bus healed and a wide aperture is 
left for the downward passage of fecal material. 

The final steps arc aa follows: Tho edges of tho artificial anus are dis¬ 
sected away from the skin and fascia of the alKlominal wall down to the 
peritoneum; tho aperture in tho gut is sowed up by one row of throngh-and- 
through sutures and one of Lembert’s, wdiich must Ikj carefully placed, the finrt 
being of silk and the last of fine chromic gut. The peritoneum is stripped 
from the abdominal wall for al)out “I' around the wound; tho cicatricial 
tissue and the fascia are trimmeil away; 3 or 4 double anchoring sutures 
threaded upon agate buttons are passed across the wound and out through the 
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i^ft on ea«h mdo mlx>at 1 in. from the nuu^in; after these have been tij^tened,' 
^'Ordinary auj^taneoos autnre brings the dcin together. The buttons serve 
at basei for the de^ sutures to rest upon and prevent their cutting into the 



Fio. 13A.—I^tmi Km. Chronia appendix, kinked and covered by membrane. 


dcin, rendering them much less painful than the ordinary tension sutures; and 
if the wound should gape, one can twist the button like a tourniquet and bring 
the edges closer together. 

II.B0BiaM0nX>ST0M7 

I 

' The patient, having been previously carefully prepared by diet and ca¬ 
tharsis, is given 1/150 gr. hyoscin and gr. morphin 2 hours before the opera- 
T^e.aEdomehirpit^ari^ by painting with tincture of iodin when the 
patient is on the table. The abdomen is opened by a median incision. After 
the fascia is reached, the skin is covered with a sterile towel held in position by 
ditttpe specially designed by Lane (Eig. 2). After the towels are in place, the 
iaioision is continued until the abdomen is open (Fig. 3). The cecum is brou^t 
into view, and by taking this as a landmark, the ileocecal portion of the bowel is 
located. About 6 or 8 in. from this point, the ileum is brought up into the 
wound and double clamped (Fig. 14). After this the portion of the bowel 
around the clamps is carefully walled off with gauze. A purse-string suture is 
placecbaround the aboral loop of the ileum close to' tiie clamp (Fig. 14). One 
Uobd-vessel is tied (Fig. 14), pennitting a separation of a portion of the oral 
limb from the mesentery, so that it can be swung around and attached to the sig¬ 
moid. The. ileum is now divided between the 2 clamps by means of the 
cautery (F^;. 14). The forceps is taken off the aboral end, the purseetring 
suture drawn, and tied, an assistant aiding to invaginate the end of the bowel 



Fla. 14. — Fiwrr Step in tri SHOirPciiicoiTiNa Operation. It ihow* the olunpe in poeitioil, the 
email artery tied eo ua to allow anostomoeia of the ileum to the eicmoid later, and It olio ohowi 
the method of dividing the bowel by meaoi of the cautery. 



Fka. 15.— Teb Ilbum Swuho Otbb amo ATTAcaBo to ibb Biaaom. TIm lUt in Um longitudinal 
muienlar bond and the olodiig of die eaudod ileum OM ihown. TUi Uluotratea the meo^ tttp 
id the ahort-dreuiting operotloo. 
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The gauze is now removed, and the oral loop, mth the forceps in place, is 
swung around to the left and the bowel rolled upirard on the forceps for half 
a turn (Fig. 15). The portion of the sigmoid to which the ileum is to be 
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attached is now selected, and the iloiini, as in Figure l.'i, sutured to the side of 
the sigmoid by Lembert sutures. The bowel is unrolled on the forceps and held 
in position by an assistant, while the surgeon makes a slit in the longitudinal 
muscular band of the sigmoid corresponding to the size of the opening in the 
ileum (Fig. 15). The ileum and sigmoid arc next united by a glovers’ suture 



no. 17.—asowmo m ANAaTOMom CoiiPi.antD and tbb OramNO » raa Iuao Foma, mocs 

18 TO am CUMtD 1.ATEH. 

(Fig. 16) and the bowel is closed by means of a modified Connell suture (Fig. 
17). After this a Lembert suture is occasionally used to cover the Connell. I 
have not found this necessary. 
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The next step in the operation is a very important one and eonsista in 
closing over the iliac fossa. Lane is in the habit of closing it from above. 
(Fig. 18). 

This necessitates complete evisceration with resultant shock. For this reason I 
have modified this procedure and dose the fossa from below instead of from sbovo. 



Fio. 18. —SanwiNo Lane’s Metbiid or Closinu the Iliac Fossa. This n sBesriUtos adsmTsUon. 

This is ensib’ ac<*omplislied by puttinir the patient in the TrcndcIciihurR position. The 
method of closing is shown in Kiiruro 10. Sir Arinithnnt 1.aiic prefers to havo a rectal 
tube passed up throuKli the rectum and sigmoid by an usaiatant. After the tube has 



Fra. 19.— Snownro Lthob’s Msthod or Closino the Iuac Fossa. EviseersUoa b svoidad by 

thb method. 

reached the ileosigmoidal opening it should be gently manipulated and guided through 
the opening Iqr the operators fingers and passed into the ileum lor shout 8 in. When 
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V" “ *"*’ P**’" “*«“* ^ *»*^e “ere*- 

S^nS ?L * or 6 ounces of Russian mineral oil 

tniongn tlie tube after the operation is completed. 


ooliBOToinr 


InacatioM.— This operation is indicated when there is marked stasis, with 
the colon so redundant that it invites removal. The only drawback to the short- 
circuiting operation is the fact that about 6 per cent, of the cases have anastal- 



sifc When this condition exists, some difficulty is experienced in emptying the 
TOlon, and the patients are almost certain to have a recurrence of their original 
trouble, h or that reason, when the colon is not fused it is lietter to short circuit, 
and at a subsequent operation do the colectomy. We think that removal of the 
hrst portion of the colon, with anastomosis between the ileum and the trans- 
verse colon, in the majority of oases, except where the adhraions around the 
splcnio flexure are pronounced, will answer the same purpose as short circuiting 
and complete removal of the colon. There is a great difference in the mortality 
between the 2 operations. 

Mortality.^ Removal of the first part of the colon should have a very low 
If My mortality. Removal of the entire colon must of necessity have a rather 
high mortality—we should say roughly 20 per cent 
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Taohnia —A median incision is made about 6 in. long, 3 in. below and 8 
in. above the umbilicus. This incision, if necessary, can be extended up or 
down. The transverse colon is held up by an assistant and the middle colic 
artery is first tied aboiit 1 in. from the junction of the bowel with the mesen¬ 
tery, which is accomplished by passing a suture on a long forceps. After the 
middle colic artery has been tied, a fairly large slit can be made in tlio 

transverse mesocolon and the hand passed into the leaser cavity. With 

one hand in the lesser cavity, the great omentum and gastrocolic omen¬ 
tum can be stripped over the colon. It may rwjuirc 2 or 3 sutures 

to prevent hciiiorrliagc. but this part of the o])eration can bo accom¬ 

plished within a few minutes and with very little traumatism. With forceps 
and a long suture of iron-dyed linen, the colon is gradually tied off. lly ?««*• 
ing a suture back and forth and tying a little at a time, no raw edges arc left, 
and the colon can be removed in a very reasonable time. After the colon has 
been thoroughly freed from its attachment to the mes<K-olon, nn<] anastomosis 
has been made, the upper end of the sigmoid, aUmt 1 in. above the anastomosis, 
is turned in and the excessive colon removed. 


OOLOBTOMY 

Colostomy is the formation of an opening in the Imwcl, after it has been 
attached to the alKlominal wall, having for its obj«*et primarily the side track¬ 
ing of the ftval current, temporarily or iM'mianently. l)ceausc of some pathologi¬ 
cal lesion Itclow the o|M'uing. Fortunately there are not many conditions which 
necessitate such radical means fur their relief. Its usefulness has bct>n cur¬ 
tailed considerably since the advent of appiuidieostomy and ceeostomy. It is 
now very seldom indicated except in lesions bedow the descending colon, be¬ 
cause in conditions above this we can accomplish the same result with a lateral 
anastomosis and save the patient the depressing influenta: of this operation. 
Especially is this so when we consider that, notwithstanding the ingenuity of 
modem surgery, no operation has been devisr-d that offers any degree of security 
to the patient from feeal incontinence. In a word, continence is the exception 
rather than the rule. It is not to bo wondered at, then, that so many patients 
prefer to take the risk of the radical operation than tr> submit ff»r the rest of 
their lives to a colostomy. However, “licggars cannot be choosers,” and to 
unfortunates beyond the reach of the knife this operation, notwithstanding all 
its drawbacks, affords relief from pain and other symptoms which are part and 
parcel of this disease. Before the days of antiseptic surgery, when few had 
the temerity to enter the abdomen, lumbarcolostomy was very popular, but it 
has outlived its usefulness and is now seldom spoken of except to be mentioned 
in connection with operations that have been relegated to the past. 

Temporary Colostomy. —As far as the general principles arc concerned, the 
procedure of temporary colostomy is the same, no matter where it is done, but 
the details vary to a slight degree depending upon the location. The opening 
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should be accessible, easily made and readily closed, and placed at the most con¬ 
venient point above the lesion, without unnecessary sacrifice of time or tissue. 
The patient having been previously prepared as for any laparotomy and the 
site of the opening settled, a vertical incision is made on the outer side of the 
rectus muscle through the skin and subcutaneous fat, and later through the 
fascia; the rectus muscle is next retracted to the inner side, when the trans- 
versalis fascia and peritoneum come into view; all bleeding points are then 
caught by means of artery forceps and the peritoneum is lifted up between 2 
pairs of thumb forceps, the assistant holding one and the operator the other. 
Between the 2 forceps a slit is made in the peritoneum and it is then c&mpcd 
on either side by artery forceps; by gradually elongating the opening^ as the 

peritoneum is lifted up, 
injury to the intostinm 
will be avoided. The op¬ 
erator will now pass his 
gloved hand into the ab¬ 
dominal cavity and locate 
the portion of the large in¬ 
testine which he wishes to 
fix. This is brought out¬ 
side the abdominal cavity 
and caught by an assistant 
and the gut pulled down 
in order to prevent subse¬ 
quent prolapse. A blood¬ 
less spot in the mesentery 
is selected and through 
this space a pair of for¬ 
ceps is passed; the forceps 
are opened and a glass rod 
inserted; the rod drawn 
back through the opening 
acts as a support for the Ixiwel. Under either end of the glass rod a piece of 
gauze is placed to prevent it from injuring the skin. The peritoneum is sewn 
around the bowel by means of 4 to 6 interrupted plain catgut sutures, and the 
wound is then closed by silkworm-gut sutures, which are passed through the 
skin, fascia and back again through the fascia and skin. In this way the wound 
is closed sntigly around the bowel. Finally, a piece of rubber tissue is wrapped 
around the bowel to prevent anything adhering to it, and over this is placed 
some gauze, which is held in position by adhesive straps. Of course the straps 
should not bo placed over the bowel. (Figs. 21 and 22.) 

While I do not agree with those surgeons who advocate colostomy prelim¬ 
inary to a more radical operation, I can see the utility of it in certain cases. It 
affords the surgeon an opportunity to make an examination of the abdominal 



Fio. 21 .—Ltnch'h Method or Openino the Bowel apteb 
Colostomy. It slao shows the sborsl end after the oiwnioK 
has benn modi'. Notice how both sides of the bowel roll 
book like o withered leaf. 
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contents and of the extent of the patholc^cal lesion, ao that if a future opera¬ 
tion is contemplated he gets a good idea of what can be accomplished with 
safety. This opportunity is particularly valuable in case a malignant growth 
exists, because it can Ih: determined accurately whether neighboring organs, 
such as the bladder and the uterus, are involved and, above all, the extent of 
glandular and liver involvenicnt can be noted. The surgeon can further deter¬ 
mine whether the sigmoid ^ 

is sufficiently long and Ml. 

healthy so that the coutin- 
uity of the bowel may bo 
restored later. Last, but 
not least, it can be settled 
whether the opening shall 
be made in the sigmoitl nr 
transverse colon. 

Permanent Colostomy.— 

This operation is resorted 
to only in those case.s where 
all other procedures arc 
contra-indicatc«l. Its object 
is the sidetracking of the 
fecal current to save the 

patient from intestinal oh- v/)K 

strnctinii, ao that, as in 'i\ 

liialipiant <!Oiu itions, ixt 22.— Th« AimriciAL Amdii i>it« o* Two W«»ii Hoa- 

patient s lifo may be pro* hkqubntlv. 

longed and his remaining 

davs made fairly comfortable. It is also pcirfonned in those cases of benign 
tubular stricture where it is impossible to d«» anything in the way of a radical 
operation and restore the continuity of the bowel to the anus, and in other con¬ 
ditions. when, owing to the age of the patient, it would be folly to try anything 
but the simplest operation. Then again the condition of the patient may be 
such, either because of some wasting discast? or involvement of heart or kid¬ 
neys, that there is no hope of doing more than prolong his life temporarily or 
relieve him for the moment of distressing symptoms. 

Several operations have been devised with the object of improving the pa¬ 
tient’s control over the movements of the bowels; but the results, so far as I can 
judge, have not been all that the patient craved or the surgeons who devised 
them hoped. For this reason I have selected for description only those opera¬ 
tions which, in my opinion, have given the best results. 

TUTTLE OPERATION.—An incision is made through the skin and super¬ 
ficial fascia in a line with the fibers of the external oblique muscles, about 1 in. 


Flu, 22 .—Tbb AirnnriAL Andii Omc on Two Wbbeii Hob- 
HBQUBNTLV. 


above and IY 2 in- inside of the anterosuperior spine of the ileum. It should 
be about 3 in. long. The fibers of the external and internal oblique are sepa- 


m : TSB cotm 

ntdd h^Utmt diaaeotioa. Bhmt retraetora are placed in the wonnd and held in 
paeition by an a^iatant; then the tranaveraalia faacia and peritoneum are 
pidced up and inoiaed in a line parallel with Poupart’a ligament. 

After abdominal exploration haa been carried out with the hand and a per¬ 
manent inguinal coloatomy haa been finally determined upon, a loop of sigmoid 
sufficiently long to be drawn at least 2 in. outside of the abdominal cavity is 
selected, and a tape or loop of large silk is passed around it through a small 
slit in the mesentery, the ends being left long and held by an artery forceps. 
The lower fibers of the external oblique are then pulled downward, and the 
internal oblique split laterally to the distance of about 2 cm. (% in.) A canal 
' is ^en made between the skin and the external oblique downward to the extent 
of about 2 in., -opening through an incision in the skin just above Poupart’s 
ligament. This canal and incision should be large enough to admit of the 
loop of sigmoid being drawn through them without much compression. With 
the aid of the dressing forceps, the knuckle of gut is then dragged through 
the lateral slit in the internal oblique and downward through the canal outside 
of the external oblique muscle until it emerges at the inferior opening in the 
dcin. It is held in this position by the passage of a glass rod through the open¬ 
ing in the mesentery, or by suturing it to the edges of the skin wound. The 
abdominal wound is then closed by chromicized catgut sutures in the muscular 
layers and a subcutaneous silk suture in the skin; it is then sealed by iodo- 
formixed collodion and dressed with sterilized gauze, over which a layer of rob¬ 
ber protective tissue is placed and sealed to the skin with chloroform. The lat¬ 
ter precaution is taken to avoid infection of the primary wound through the 
escape of feces when the gut is opened. 

If necessary, the loop of the intestine may be opened immediately, but ordi¬ 
narily it is better to wait 24 to 48 hours before doing so. This is accomplished 
by a simple slit in the line of longitudinal fibers^of the gtit. After 10 days or 
more, the protruding portions of the gut should bo trimmed down flush with 
the akin and the artificial anus will present itself as a double-barreled aperture, 
' one opening of which connects with the proximal and the other with the distal 
,ehd > of the sigmoid. The gut is brought outside of the external oblique 
mnsijle in order that it may rest upon a resisting plane, and a tniss or com¬ 
press can be placed upon it, thus absolutely occluding its calilxsr. Being 
passed through, the slit in the internal oblique, it is surrounded by muscular 
fibers, and thus obtains a certain amount of voluntary control. In the majority 
of oases, no compressing apparatus is necessaiy, as the patient usually possesses 
almost complete continence without it When it is necessary, an ordinary 
aingleepring hernial truss, with an elongated pad placed somewhat outside (rf 
the usual position, serves eveiy purpose. 

AtJTHOB'S METHODh— own method is much the same os Tuttie^s, witii some 
modifications. Instead of bringing tihe gut tfanugfa a slit in the intmmal oblique and 
Uwn under the akin, the gut is brought out through the wound and held in place by an 
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aaaiataat. A bundle of muscles is Berated from the lower lip of the exteniel oUiiiae 
end the gut is pulled through this opening by forceps. From the upper lip another 
bundle is adccted and the gut pulled through the upper opening. In thia way a regu¬ 
lar figuro-of-S sphincter is formed. The wound is closed by 1 or 9 ailkwonn*gpt 
sutures on either side, which include the skin and superflcisl fastda. ami the operation 
is complete. The intestine is opened immediately, if nciKSsaiy, and a “Paul tidw” 
inserted and held in place by a purse-string suture. At the end of 10 days the intes¬ 
tine is cut flush with the skin and the edges sewn with a continuous plain catgut suture. 

ladioationi for Coloitomy.—1. Inoperable carcinoma of tho rectum or sig¬ 
moid. 

2. Stricture of the rectum or sigmoid. 

3. ^lultiplc ijolypuaia with severe hemorrhage. 

IMOPKKABLK UABCINOMA. —There is iio (piestioning the fact, which is 
borne out by clinical experience, that inoperable casos of malignant disoaso of 
the rectum arc made coinfortablo by coloatoniy. Thoao patients very often gain 
in weight and live for several yeara in cinnparativo comfort. I am of tho opin¬ 
ion that, when tho tumor is aitnated in tho sigmoid and is inoperable because 
of glandular or liver involvement beennse of tho patirmt’s condition, it would bo 
much wiser to implant the ileum in tht‘ nx-tum, following tho method advocated 
by Kelly, or to perform lateral anastomosis, rather than leave tlio pationt with 
a colostomy. Wo have done this operation on several occasions and havo been 
well pleased with the results. One case in particular is of special interest. 

An old lady, referred by Doctors William Donovan and Ilarlow Brooks, was threat¬ 
ened with intestinal obstnictioii because of a tumor situated in tho cceuin and aacend- 
ing colon. The woman’s condition was not such as to encourage a very extensive opera¬ 
tion, but she had ti> have some relief and that immediately. I opened the abdomen 
and made a lateral anastomosis between tho ileum and the tranaversc eolon. The 
woman was out of the hospital 2 weeks after the operation and has been attending to 
her house duties ever sinet*. She is exceedingly comfortable, and I am satisfled that I 
have given her more comfort than I could possibly havo done had 1 left her with the 
colostomy or tried the radical operation. 

STBICTURE OF THE BECTUM OR BIQMOID.— Colostomy ia indicated In 
atrictnro of the rectum first, when the patient's life is threatened with intestinal 
obstruction and an immediato relief ia domamltMl; second, where the tube is still 
patent but, owing to the diminished calilicr, tho istwels are not thoroughly emp¬ 
tied and an added toxemia demands short circuiting of tho current in order to 
get the patient into better condition before pr«x»Gding with more radical meas¬ 
ures; third, where there is an accumulation of pus owing to ulceration. Under 
the last circiimatanoes it seems wiser to make an artificial anus, because if a 
radical operation is attempted, infection almost inevitably results in the forma¬ 
tion of connective tissue and n^atives the purpose for whidi the operation was 
performed. 

It is also wise to perform colostomy in cases of annular stricture, because 
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otherwise it is impossible to tell hdw far the process extends and a radical opera* 
tion may result disastrously. This was forcibly brought before us in a case of 
Professor Tuttle’s which he has reported. 

The points to be observed in doing a colostomy are: 

1. Always pull the upper end of the bowel down until it is taut, as by so 
doing a subsequent prolapse is avoided. If a prolapse occurs, it is certain to 
make the patient’s life miserable, and may end his life altogether. Incidentally, 
should be survive, his condition stands as a monument to the error of the sur* 

. geon. 

2. It has been shown by Leniiandcr, and is Iwrno out by my experience, 
that when the mesentery is pulled pain results. It as, therefore, easy to remem¬ 
ber that an intestine with a short mesentery is nut suitable for a colostomy. It 
will cause the patient untold suffering and imwt certainly result in failure, the 
colon later on retracting and the colostomy closing. Therefore, if'the sigmoid is 
found unsuitable, the transvchic colon should be selected. 

3. Because of failure to iind a suitable space, the fecal matter finds its way 
into the distal opening, causing the patient great inconvenience and very often 
obviating the purpose for which the colostomy was performed. Difficulties 
almost insurmountable, in some cases, are expcriciuwd in doing this operation 
We have met some cases where, owing to inflammation and adhesions, it was 
next to impossible to get hold of a portion of the colon sufficiently long to form 
an artificial anus. This condition has been met with on more than one occa¬ 
sion in malignant conditions and also in stricture. I hud a case, recently, 
where the sigmoid was so twisted and bound down by adhesions and the bowel 
was so friable that it was with the greatest difficulty the colostomy was per¬ 
formed. 

In very fat subjecta many obstacles are encountered. In the first place, it is with 
much difficulty that the small bowel can be kept in the abdomen, and by those not 
experienced the transverse colon may be mistaken for the sigmoid, when it is pro¬ 
lapsed. In these subjects, if great care is not exerciserl, a hernia will result. Suppura¬ 
tion of the wound with fistulous tracts also occasionally results, if the operator’s tech¬ 
nic is not iH'rfect. 

MULTIPLE POLYPOSIS. —Sometimes, owing to severe hemorrhage in mul¬ 
tiple polyposis of the rectum and sigmoid, the patient’s life is in danger. A 
colostomy, under such circumstances, will very often save the patient. I had 
such a case under observation this year; but unfortunately she was in such a 
reduced condition when seen that it was hardly possible to hope for a favorable 
result. The colostomy was done under gas in about 10 minutes, and, though 
the patient died 3 weeks afterward as a result of inanition, the colostomy made 
her very comfortable during the few days of life she had left. I am convinced 
that had I seen her earlier her life mig^t have been saved. 

When Should the Bowel Be Opened! —When the bowel should be opened de^ 
pends in a great measure upon the exigencies of the case. If intestinal obstmo- 
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tioo is threatened, it ninst be opened immediately, and in my opinion the tube 
of Paul permits a safe opening without much danger of infection. If there is 
no immediate haste, we may make the opening on the fifth day after operation. 
As a matter of fact, there is little danger attached to the opening of the bowel 
after 48 hours. If some rubber dam is carefully wrapped around tlio bowel, 
an infection of the wound is not likely t«> result. If an accumulation of gas 
causes the patient any great inconvenience, it may be relicvetl by puncturing 
the bowel with a fine t«x*ar and caiimila, which can Ihj held in place by a suture 
until such time ns the snrgctm is n*ady to make the final opiming. The opening 
of the bowel, following this operation, is very im])ortant, Injcanso if it is 
properly performed it is easier to clos»* it later on. I think the pnxxjduTO advo¬ 
cate by Tuttle is about the l)est: it has given the most sutisfacti«>n in my 
hands. The gut is opened in the following manner; First, by a transverse 
incision which bisects tin* gut. From Ihe middle »)f this ineisi«>n a vertical 
incision is made which extends to the apex of the upper bisected portion of 
the gut. 

"By this means the triaiiRular flaps in the upper scRinent roll bnekward and curl up 
like dry leaves. The straittht flap in the lower seRinent falls downward and inward, 
practically elosiiiK the lower u|K*rture. The fwal diseharRi's an* thus carriivl outside 
the abdominal cavity and there is scan-ely any iMissihility of their csenpiiiK into the 
lower seRinent. In addition to this, no iMirtion of the intestiiinl wall is sacrificed; and 
when it btKsanea advisable the artificial anus cun Is* closeil by simply siiturinR the 
edges of the T-shuisd wound toRcther without opeiiiiiR the |H>ritonettl cavity. At the 
same time the lower seRiiieiit may be oimmusI by simply liftinR up the transverse flap, 
thus furnishiiiR an op|iortiinity for irriRution and treatment of the parts below so long 
as it is lu'cessary” (Tuttle). 

When Should the Opening Be Closedi— This depends entirely on the condi¬ 
tions that dmnand this procedure, and must be left entirely t<» tho judgment of 
the surgeon in chairge. After it has servtsl its purpose, it may bo closed at tho 
convenience of the patient, and when in tin; judgment of the siirgoon there is 
no contra-indication ta> so doing. He should not be influenced by tho impa¬ 
tience of the patient and try to close the (»pc-ning, however, unlosg absolutely 
certain all symptoms for the relief of which this operation has been performed 
have disappeared, and in his judgment it cun Is; done with absolute safety, and 
with no risk of a recurrence of the pathological lesion. 


OBOonaMoisoBTOirr 

Cecosigmoidostomy can only be performed when the cecum is movable and 
the sigmoid is unusually long. There are 3 methods of performing this opera¬ 
tion. The first method was suggested by one of my associates. Dr. Yoemans. 
The second was described by Lardennois and Okinezye (I.*!) and is as fol¬ 
lows: 
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Hefhdd of Indomola and Oki]iMf!feL--‘‘Tba patient ia placed in the Tienddenr 
bug ^ition and a long median inoi^n ia made fmm the pubes to the umbilioua. 
The colon is rapidly eaplored for the clinical lesions and the termination of the small 
intestine inspected for the only possible contra-indications to this operation, namdy a 
Btauwing band across the ileum. 

«FIBST STEP: The cecum and -sipnoid flexure are brought well up into the 
wound. This is easily accomplished, as lesions for which the operation is indicated are 
usually accompanied 1^ a ‘cecum mobile.’ 

<<SECOND STEP: This consists in the approximation of the mesenteries and the 
doeure of the buttonhole formed by the mesentery, the posterior parietal peritoneum 
and the pelvic mesocolon. This is done as follows (Lane’s technic): Beginning with 
the right surface of the mesocolon, a suture is run from the sigmoid to the pos¬ 
terior parietal peritoneum and the sacral promontory and thence to the left surface of 
the mesentery close to its termination. Great care is exercised to avoid blood-vessels. 
The 2 ends of the suture are held in a damp and are not tied until the anastomosis is 
completed. 

' *‘THIBD STEP: Appendectomy is performed quickly, as the appendix interferea 
with the anastomosis. 

"FOUBTH STEP: An intestinal damp is placed above the bottom of the cecum 
to mark the limit of the cecum which is to be resected. 

« fifth STEP: After milking away the contents, two intestinal clamps are 
placed on the sigmoid. It should be cut high enough toward the colon to nuike the 
right cecosigmoid branch a little longer than the left colon sigmoid branch in order to 
leave some distance between the two anastomoses. If the colon loop is too long, 
the Y will be inverted, which might lead to a vicious circle. The 2 clamps should 
indude iiuwt of the depth of the mesocolon and the extremities should be in apposi¬ 
tion. 

“SIXTH STEP: The iliac sigmoid is now cut between the damps, the cut sur¬ 
faces being cauterised. The mesocolon is cut to the end of the long clamp and imme¬ 
diately sewed over to control hemorrhage. The upper extremity of the cut colon is 
wrapped in saline gause and laid aside. 

“SEVENTH STEP: The inferior end of the sigmoid is placed in apposition to 
the cecum and the posterior layer of seroserous sutures is passed. 

“EIQHTH STEP: The anastomosis between the cecum and sigmoid is completed, 
both sigmoid and cecum being cut across just proximal to the sealing clamps before 
the sutures ere passed. 

NINTH STEP: The compresses are removed from the superior end of the cut 
r .^kitbid and, after~chooeing a point far enough from the cecal anastomosis and at the 
''•ame.time high enough so that the work can be done outside the abdomen, the sigmo- 
slgllhOidbstoiny' is done in the usual manner. This presents no particular difiiculty os 
patients for whom this operation is indicated usually have a long sigmoid. 

. “TENTH. STEP: suture hs passed in step two is now tied just tight enough 

' to dose the opening in flie mesentery* sad the operation is terminated by replacing the 
intestines and dosing the abdomen. 

. ' Tn amana ’ Xafhod.—^The teohaio of the method suggested by Yoemane 
(36), os used by me in the S cases in which this operation has been tried, is as 
follows: The portion of the.cecum which most readily adapts itself to the 
sigmoid is selected. A clamp is placed on this portion of the sigmoid and an¬ 
other clamp on the cecum, pnrferably near the longitudinal muscular band. If 
the appoidbc interferes widi the ansrtomosis, it is removed, and under sndh 
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oireonutances, with a movable cecum, it is often possible to make the anairto- 
mosia along the line of attachment of the mesoappendix to the cecum. Both 
ends of the bowel having been clamped, 2 clamps are brought accurately in 
apposition and held in place by an assistant 

Either a straight or a curved intestinal needle is threaded with the finest 
iron-dyed linen, and the suture applied in the following luunuer: The opera¬ 
tor inserts the first stitcli in the bowel at the distal end of the clamp. With tiiis 
suture the serous and muscular layer of the bowel are picked up and the stitch 
is continued until the bowel at the proximal end of the clump is reached. After 
this stitch is completed the needle is temporarily laid aside. 

An incision is now made V>J *«• from either side of the suture line. The 
serous and mnscnlar layers being divided, the mucous incinbrano coini» into 
view. After the length of the opening has been dwid«>d on, the inueoua mem¬ 
brane is opened. As a general rule, owing to the retraction of the outer layers, 
the mucous membrane appears to be redundant, and it is soinetiiues necessary to 
remove a portion of it before continuing the anastomosis. The next suture em¬ 
braces all the layers of the lanvcl, and should preferably l>e a InilbJii-hole stitch. 
Great care should bo exercised to see that the mucosa is in p«*rfoirt apposition. 
This is very important, as it prevents Bubse(|Uf‘nt hemorrhage and ulceration,, 
which very often occurs if the mucosa is not in perfi'ct apposition. For the 
outside stitch we prefer a modified Connell. The needle is first passed through 
the mucosa aiid brought out through the serosa, from there it gr)ca across to the 
opposite side, tlmnigh the serosa, back into the niiicosa, and is tiod on the inside. 
After tho first end is tied, the nctHlIe is passed through the mitcosa, out through 
the serosa, acrt)ss to the opposite side, through tho serosa, thnnigh the 
mucosa, back again on the same side, thnjiigh the inumsa, back through the 
serosa, then across over to tho other side thnnigh the serosa, back through the 
mucosa, out again on the same side, etc. After this suture, the clamps are re¬ 
moved and the parts carefully wiped off with saline solution. All towels and 
pads which have been in immediate contact with the wound during the previous 
part of the procedure are removed, and sterile pads substituted. At this point 
it is well for the operator to change his gloves, as soiling of them during the first 
part of the operation is almost inevitable. A Ixnnbcrt suture completes the 
operation. This suture should embrace only the peritoneum, and covers over 
the last stitch. All pads and towels are now removed, the bowel returned into 
the abdomen, and the abdomen closed by la,yerB. Tn all intestinal operations we 
are in the habit of using tension sutures, inserted after the manner of Dr. 
George D. Stewart. 

xuonomr 

An ileostomy is an opening in the ileum, close to the ileocecal valve, and 
has as its object the dividing of the focal current, because of some lesion in the 
colon or rectum. 

IndioatioBS.—Ileostomy is indicated in the following condition-* Acute 

»c 
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and ohronio hemorrhagic oolitia, diverticulitis, and ulceration of the colon—in 
fact, any acute or ohronio infection of the colon, where it is necessary to side- 
Vrack the fecal matter in order to put the colon at rest; in severe toxic conditions, 
due to obstructions at or near the peritoneum, where it would be impossible to 
open the ileum below the lesion. It is particularly valuable in severe toxic 
conditions associated with diverticulitis. We have demonstrated more than 
once the value of this operation in such severe toxemias. In one case in 
particular, a lady, had been incapacitated for several years, and for 1 year 
had suffered from hallucinations and illusions. We are sure that Dr. Rob¬ 
ert Morris, Dr. Elliot, and Dr. Brewer, with whom we were associated in 
this case, will vouch for the almost unbelievable improvement that followed 
ileostomy. 

Prior to our advocacy of this operation, the impression prevailed that the 
exclusion of the colon meant loss of weight. We have now demonstrated, and 
shortly published a paper on this subject, showing that this impression is er¬ 
roneous, and that, contrary to our former ideas, the patients all gain in weight 
after the exclusion of the colon. 

The following is a list of conditions in which the operation is indicated: 

Multiple polyposis. 

Tuberculosis. 

Membranous enteritis of the end of the colon, ankylostomiasis. 

Chronic ulcerous colitis. 

Acute croupous inflammation, streptococci of the colon. 

Croupous enterocolitis. 

Acute necrosing ameba-dysentery of the ascending and transverse colon. 

Oangrenous, ulctcrated, acute ameba-dysentery of the colon. 

TTU»roua, subacute gangrenous nnieba-dysentcry of the colon, partly con¬ 
fluent 

Recurrent nodular ameba-dysentery of the colon, with partly superfleial 
nodular condition. 

Chronic colitis. 

Acute Shigu-dyscntcry of the whole colon. 

Chronic, ulcerous, torpid dysentery bacilli. 

Ankylostomiasis. 

Quicksilver enteritis of the descending colon. 

Moinbranoua colitis. 

Terminal diphtheritic colitis. 

Septic, croupous enterocolitis. 

Embolic, septic, necrosing colitia 

Multiple polyposia 

Instruments tTsed in Ileostomy. —The following instruments are required: 
2 knives; 2 pairs of scissors; 4 thumb forceps, 2 plain, and 2 mouse-toothed; 
1 dozen artery forceps; 2 curved intestinal needles; 2 round needles for the 
peritoneum; 2 spear-pointed needles; a glass rod. 
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Teohnio of Opentioii. —^battle incision.— The pcritoncnm having been 
opened, the ileum is ligated as it enters the ceeum. It is advisable to make the 
ileostomy close to the cecum, so that if irrigation of the large bowel should be. 
necessary, a catheter can bo passed through the ilcixwal valve without diffi¬ 
culty. The ileum is held up by an assist.snt, and a bloodless space selected in 
the mesentery. Having located this space, an incision is made thmugh it, and 


a glass rod run through the opening, 
rupted sutures on the other side, so 
as to secure the peritoneum to the 
bowel. The fascia is closed with in- 
terrupte<l sutures, and the skin 
closed in the usual manner. A swab 
is placed underneath t«» prevent ex¬ 
coriation of the skin. Unless it is 
urgently demanded, the b i» w c I s 
should not be opened for from II to 
days after the ojaTation. Hy this 
time the wound is fairly well sealed 
off, and there is very little danger of 
infection. If, for any reastm, the 
Isrtvel has to Iw opened, this can 1 m» 
actHunplisbcd with little risk, if a 
catheter or a I’aura tub<! is used. 
The fixing of a Panl's tnl)C in the 
bowel is as follows: A longitudinal 
slit is made in the anterior wall of 
the bowel, and a purser-string suture 
is made anmnd this opening. One 
end of the Paul’s tube is inserted in 


The peritoneum is closed by a few inter- 
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ll.KUM SHOIlMt BE BhoCUHT OUT WHEN 
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the opening, and the piirsc-string 

suture tied, thus preventing leakage. At the end of the ii (lays, the Paul’s tube 
comes away, and the opening in the bt»wel can Ik* cxtembnl. If it is consulercil 
desirable to bring the cei'um into view, the billowing pnwcilnns may bo adopted: 
Sewing the ileum to the cecum, bringing out the ileum and cecum, after the 
manner of Tuttle or Paul, and when it is nc«t*ssary to chise the bowel, cuttiii.'; 
the septum between the ileum and cecniin and closing the wound after the 
manner of Tuttle. 

After-treatment. —The after-treatment is exwicdingly imiMirtaiit, betanis * 


if it is not understood the patient may suffer severe maceration of the skin and 
infection may develop. The skin around the ileac ojicning should be carefully 
washed with O.'i per cent, alcohol, and when dry, it should be covered with a 
thin coating of ointment of zinc oxid, and later on dusted with starch. A little 
roll of cotton around the opening is sometimes a great pnitcction against fecal 


soiling. 
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OBOOBTOm 

The operation was suggested by Dr. C. L. Qibson, of New York, os a means 
of irrigating the colon. It is an adaptation to the colon of the principles of 
Senn’s gastrostomy. The technic of the operation is as follows: The patient 
is prepared as for any laparotomy, that is, he is given a bath the night before 
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the operation and sterile dressings are put on the abdomen, followed by paint* 
ing tbe abdomen with a 6 per cent, solution of tincture of iodin just before the 
operation. A Kanunerer incision is made. After the fascia has been reached, 
the skin is covered with sterile towels, which are made fast to the edge of the 
wound with Lane’s towel clomps. This having been done, the operator proceeds 
to incise the fascia down to the muscle and to pull the muscle to one side by 
means of a retractor. The operator reaches into the iliac fossa and with a gloved 
hand seizes the cecum and brinf^ it up into the wound. The site to be selected 
for the feoostomy is now determined. This is usually opposite the ileocecal 
valve. An incision is made sufficiently large to admit a catheter. The catheter 
is passed in until it reaches the posterior wall of the cecum, and is then gradu* 
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ally withdrawn until it hangs free in the bowel. It is then fixed by meant of a 
plain catgut suture, which passes through all the coats of the bowel and through 
the catheter. The peritoneum is next infolded by moans of a series of circular- 
sutures at a radius of about in. from the catheter. Figure 24, B illustrate 
the placing of the sutures. 

After all the sutures arc in place and tied, the result is a cone projecting into 
the bowel, which prevents leakage (Fig. 24, C). It should bo remoinlwred, when 
tying the sutures, not to strangulate or shut off the tube. The next pruoetlnre is 
to fix the bowel to the ab<lominal wall. This is done by means of 2 sutures, 
which pass through the peritoneum, then through the bowel, and ovontnally 
through the peritoneum on the other side. These sutures should lie taken alxiut 

in. from the catheter, so that if any leakage uc<nirs around the euthet(>r, it is 
practically outside of the peritoneal cavity. The wound is closctl in the usual 
manner—the peritoneum by etuitinuous, number 2, plain catgut sutures, the 
fascia by interrupted chromic catgut sutures, and the skin by ineaiis of plain 
catgut sutures. 

APPBNSICOBTOMT 

Indications.—This operation is indicatcnl in the ease of obstruction of the 
large intestine, amebic dysentery, to prevent distention following n|)crntion, and 
in some cases of (sditis. 

Technic.—The patient having been prepared in the usual manner, the 
abdomen is opmicd by means of a Kammenir incision. The wound is protected, 
as previously indicated, by means of towels fastemxl to the lips of the wound 
by Lane towel clumps. This is a precaution that should never be neglected. 
When the abdomen is opened, tbc cecum can lie found, and by following tho 
anterior bend tho appendix is reached and brought into the wound. Tho ap¬ 
pendiceal artery should be ligated close to the first branch that is given off to 
tho appendix. This precaution is cx(»:cdingly important, as this branch fur¬ 
nishes a good supply to tho base of tho appendix. The mesentery of tho ap¬ 
pendix is stripped off, and any bleeding points are clamped and ligated. The 
cccum, about 1/10 in. from the appendix, is sutured to tho peritoneum. The 
fascia is closed by means of interrupted siiturrai. The greatest care riiould be 
taken not to strangulate the appendix when closing tho fascia. The skin is 
fastened on citlier side of the appendix by means of 2 plain, oontinnous, number 
2 catgut sutures. Finally the wound is scaled by means of cotton and collodion, 
care being taken that the collodion docs not flow around tho appendix and 
strangulate it The appendix is now wrapped in a piece of rubber tissue, and 
gauze dressings placed over all, held in place by m(xms of adhesive plaster, thus 
' completing the operation. 

Dangers and Difionlties.—^There should be very little danger, and the opera¬ 
tion is beset with few difficulties. The usual causes of failure are lack of ap¬ 
preciation as to whether the appendix is patulous or not 

CompUoations.—^Hernia occurred in a few cases, but this was easily cor- 
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reoted When the appendix was closed. Fain over the left hypochondriac and in 
the splenic r^on is a usual complication. Sometimes difficulty is experienced 
in introducing the catheter, owing to spasmodic closure of the sphincter. This 
can beat be overcome by gentleness, patience and care, and the injection of a 
little olive oil previous to introducing the catheter. It is both unnecessary and 
dangerous to use force. After the appendix has remained open for a year, 
some difficulty may be experienced in closing the opening. Cureting the fistula 
with an ordinary ear ciiret and injecting ichthyol or iodoform usually brings 
about closure of the opening. The mucous membrane of the opening has pro¬ 
lapsed in a few cases. Dr. Willy Meyer (18) reported a prolapse of the cecum 
in an appendicostomy opening. 


OONDmONS DEMANDmO 8UROIOAL TBEATMENT 

DIVEBnonXJTIB 

Diverticula may occur in any portion of the intestinal tract, and there is an 
embryological excuse for their existence, in that the bowel itself is developed as 
diverticulum, and from the bowel are developed the liver and pancreas. While 
all diverticula may 0 (N;ur at any portion of the gastro-intestinal tract, they have 
a particular affinity for the sigmoid and cecum. The anatomical arrangement 
of the largo bowel, with its longitudinal and circular fibers shortening and 
throwing it into pouches, favors the fonnation of diverticula. The appendix 
and cecum arc themselves diverticula. Instances have been reported of di¬ 
verticula of the appendix, cecum, colon, and sigmoid. Occasionally a diverticu¬ 
lum becomes inverted, and results in intussusception. Such an instance wo 
shall relate later. The cause of this inversion is supposed to be a disturbance 
of the equilibrium between tlie intra- and extra-intestinal pressura The in¬ 
tegrity of the intestinal muscular fibers normally maintains this equilibrium. 
Given a weak spot in the musculature and it follows that when the intestinal 
contents are propelled along from one segment to another, there must be a rela¬ 
tive vacuum in the emptied segment. Should a weak spot exist, the extra- 
intestinal pressure forces the diverticulum into the intestinal lumen. 

Divertionla of th« Ceonm.—There is no reason why diverticula should not 
occur as often in the ccciim as in the sigmoid, but the fact remains that they 
occur in the latter situation more often than in the former. I have seen 2 
examples in the cecum. The first case was one in which the patient complained 
of constant pain in the region of the appendix with tenderness over the cecum 
on palpation. She was operated on for chronic inflammation of the appendix, 
and the presence of tho diverticula was discovered at operation. The appendix 
was removed and histological examination showed that a catarrhal inflamma¬ 
tion existed. I did not feel justified in resecting the cecum, because, even 
thongh the diverticula were present, none of them was inflamed. The patient 
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was improved by operation but continued to have a dull ache in the region of 
the cecum. 

The next case was interesting, and as far us we know tbero is no similar case 
in the literature. 

Q. Y., 12 years old, enjoyed good health until May. 101.1. On that date, while re¬ 
turning from school, he was taken with severe pain in the riaht iliac fosaa. IIo was 
seen by a physician. At that time his temi>ernture and pulm* wen- normal. Uuriiig tlie 
following week he had more or less pain ami voinite»l o«vusionnl1y. The bowels were 
constipated and his temperature ranged hetwi'en 100 and 101. At no time during the 
week did he have a free evacuation. On the sixth day after hi- was taken ill. ho jiasseil 
some fecal matter and mueus which was hloml-stn-aked. He was adinitteil to the hos¬ 
pital on the seventh day of his illness. For the first 24 hours of his adinittanee ho had 
severe pain and a marked rigidity of the right rectus. His ti-in|M*ruture was 100, his 

pulse 60. _ . i f • t 

He was seen by me two days after his admission to the hospital, and a diagnosis of 

intestinal ohstructioii was made. About an hour after this he was put on the oia-rating 
table. The abdomen was openeil through a Kainmcrer incision, and a ipiantity of dark 
fluid oozed through the wound. The small intestines were enonnously dilati-il and . 
cyanotic. A large tumor, which at the time of o|K-rntion was hclievi-tl to he malignant, 
occiipieil the right iliac fossa. There was intussusception of tlic ileum, cecum, and 
appendix into the aaccndiiig i-olon. The tumor i-oiild he felt in the middle of the mass. 
An attempt was made to rixliiee the intussusi-eption, but as the Imy’s eomlition was 
found very critical a rapid rcsixrtion of the ascending colon was decidixl on. Owing to 
the condition of the child, no anastomosis was inadi-. the ileum was brought out into 
the wound and the wound elostxl as rapidly as iwssihle. The child dicil Siam after the 
operation. After the mass was n-movixl. it was found impossible to rcduiw the intussus¬ 
ception. and in order to do this, the ascending i-olon had to Ik- opened. The histological 
examination from a piece of the tumor showed it to bo comiioscd principally of fibroua 
tissue with very little musculature fibers. 

Diverticnla of the Sigmoid.—This is tho most common situation in which di¬ 
verticula arc found. They occur usually on cither side of the gut and close to 
its mesenteric attachment. They vary in size but are seldom larger than a 
hazel nut. They arc usually flask shape, the opening into tho gut being the 
narrowest part of the diverticulum. The siHrondary pathology of these di¬ 
verticula is brought about by tho following agencies, acc^irding to Maxwell- 
Telling: First, the thinning of tho diverticulum wall, second, tho ulceration qf 
the mucosa, third, the perforating action of the retained concretion, fourth, tho 
presence of micro-organisms, fifth, tho inflammatory reaction of varying typo 
and degree. As a result, we may have infection of the general peritoneal cavity 
without rupture of the sac, gangrene of tho sac with escape of tho pus into tho 
peritoneal cavity, the formation of adhesions between the bowel and some other 
viscera, chronic inflammation of tho mesentery, metastatic suppuration, and, 
finally, cancer as the result of long continued irritation. Wo have seen 6 cases 
of diverticula and diverticulitis of the sigmoid. 

In one case there was an opening between the bladder and the sigmoid; in 
another a tumor formation with an abscess in the left iliac fossa. The third 
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otti6 wsa that of as old woman with intestinal obstruction. A diverticulum be¬ 
came adherent to a loop of small intestine, resulting in complete occlusion with 
intestinal obstruction. The fourth case was an old woman with a complete 
intussusception of the rectum, vagina, and uterus. This case has already been 
reported. The fifth case was discovered accidentally when operating for an¬ 
other condition. 

Tteatment.—The treatment is surgical, but it is impossible to lay down any 
inexorable rule for every case of diverticulitis. The surgeon must be guided 
by the conditions found at operation. If acute inflammation with abscess 
formation exists, the proper treatment is drainage of the abscess with later 
resection of the affected bowel and end-to-end anastomosis; or one of the many 
methods suggested, such as that of Paul, Tuttle, and others, whichever may 
seem wise in the operator’s judgment, may be followed. If obstruction exists 
at the time the patient comes under observation, the procedure to bo followed 
will depend to a great extent on the location of the obstnsetion and the condition 
of the patient. We believe that relief of the obstruction by an ileostomy, with 
subsequent operation for the removal of the inflammatory mass, is preferable 
to doing the entire operation at 1 sitting. In a case of general peritonitis, 
bringing the ruptured bowel into the wound, doing away with the source of 
infection, drainage, putting the patient in the Fowler position, followed by a 
continuous Murphy drip, should be the logical procedure. 

If the infection is of a low grade, then we have a proliferation of tissue with 
tumor formation. The treatment under such circumstances is the same as that 
followed in hyperplastic tuberculosis or cancer. 

OOUTIB 

Various infections of the bowel, all referred to as colitis caused by different 
organisms, cannot be classified until such time as the various organisms that 
cause the infection are isolated. Ordinary mucous colitis or membranous colitis 
due to local irritation, adhesions, and inflammation, such as a chronically in¬ 
flamed appendix, adherent gall-bladder adhesion between the tubes and ovaries, 
etc., is easily cured by removing the cause of the trouble. 

A veiy interesting case, and only one of a number that have recently come under 
my observation, was that of a young girl, a 8<>hnol teacher, who had suffered from a 
severe colitis for 16 years, with nervousness and all the other symptoms that accompany 
such disturbances in the colon. All was relieved within a very short time afta the 
removal of an inflamed appendix, which was adherent to the ascending colon. Another, 
case was that of a woman with a colitis which was relieved within a short time after 
the gall-bladder, which was inflamed and adherent to the transverse colon, had been 
removed. We could cite numerous sudi instances, but space does not permit 

There are other forms of colitis due to a streptococcus or staphylococcus in- 
feetion, and others due to an infection by the ameba of dysentery, all of whiob 
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are sometimes relieved by irrigation of the bowel; but, when chronie, require 
surgical, measures such as appcndicostoiny, cocostomy, or ileostomy; but the 
most intractable of all are the so-called acute or chronic groups of hemorrhagio 
infections of the colon. 


Uemokkiiaqic Coutis 

Hemorrhagic colitis is a rare, cxtrcnicly serious, and, fnnn the few recorded 
cases, I should say fatal dis(>asi‘. It appears to be an infection of sumo sort, 
probably due to bacteria that come in intimate «‘ontaet with the coils, causing 
a resulting chronie, diffuse, hemorrhagic inHuiiniiation of the mlon; but, curi¬ 
ously enough, it seems to stop abruptly at the ilctH'wal valve. It occurs in 
young adults and comes on suddenly without any apparent cause. The charac¬ 
teristic symptoms are mitinuous and sometimes profuse hws of blotxl with 
diarrhea. It is usually precediHl b,v alxlominal pain or some stiniiaeh disturb¬ 
ance, as in inv own easen*. The amount of blmal hist in 8«>mc eases is consider¬ 
able, and after a while the patient heeomes verv ancinie; (Mvasinnall,y the pulse 
is rapid and almost iiiipcn-eptible; the tcmp«‘rature is high, and in numerous 
cases has remdied 10'.)° F. The bliMHl is ultimately mixed with pus which has 
a foul odor and is <R‘easionnll,v passed in large (|uantitics, as if an abscess had 
ruptiirc'd; the amount of pus passc<l varies, sometimm being si^aiity, with very 
little odor; at other times the «tdor is pronounecfl and the quantit.v largo, with 
clotted blood. 

Treatment.—I'hc treatment, as sm^eessfiilly cmphived by me, is as follows: 
First of all, putting the colon at rest by means of an ileostomy or cecoilcostomy 
and subsciiueiit irrigation of the bowel with /.oiilak and subnitrate of bismuth. 


HIBBOHBFBUNO’B DUBA8B 

Congenital dilatation of the colon has been described by Finney (4). In 
his article he has brought the entire subjettt up to date. 

Symptoms.—Constipation, pain, pcrimlic attacks of vomiting, and in some 
cases an obstruction arc the symptoms. 

Treatment.—Laparotomy with r(>seetion of the colon, cither end-to-end, lat¬ 
eral, or after the method of Tuttle’s :i-step operation, is the surest method of 
curing this disease. 

OABB OF norOBATIOir OF XHB nOMOID FI.BXOBB OF *HB COLON, FBOSABLT 
DUE TO THE IBBITATION OF THE FEOEB 

A woman named M. H., age 42, died in St. (IrarKo’s Hospital, under the care of 
Dr. Barclay, October 28th, 1863. She had for some months before her admission suf¬ 
fered from constipation, and she described herself as of a bilious habit. She was 
attacked about a month before her death with pain and tenderness in the left iliac 
region, and she eventually sank with ^mptoms of circumscribed peritonitis. 

At the post-mortem examination a partially empty cavity, as large as a ooooanut, 
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was found occupying the left iliac region of the peritoneal cavity. The front of this 
cavity was formed by the abdominal wall, the back by the bowels, which were matted 
toother by firm lymph. The cavity contained pus and fecal matter. It communicated 
with the sigmoid flexure of the colon by incRiis of some ulcerated perforations. 

On laying open the intestine, about half a dozen ulcers became visible. These were 
oval like button holes, and of much the same size. They were all near together, parallel 
to each other, and transverse to the axis of the bowel. They looked as if a piece of the 
bowel had been cleanly pushed out. The muscular wat was more widely destroyed 
than the serous. There was no trace of tuberculous disease in the neighborhood. The 
only signs of morbid action in their vicinity were sonic transverse brown stains, occupy¬ 
ing the transverse folds of the bowel, and looking as if they had been produced by con¬ 
tact with the fcccs. These, however, were smaller, did not correspond accurately 
with the ulcers, and from this specimen it was doubtful how far the uhwrs and the 
brown stains were connected. The right kidney was atrophied, and contained tuber¬ 
culous mutter (22). 


AOTIKOMyOOBIB 

Actinom^ycosis is a disease supposed to be duo to an infection from carious 
teeth, contaminated water, and vegetables. About 20 per cent, of actinoiriycosis 
is intestinal. In 12 per cent, of these cases it is Im'iited in tlie mfum or ap¬ 
pendix. The disease usually spniads through the circulutiou, rather than 
through the lymphatics. It is primarily ha-al, but after a while it becomes 
general, and abscesses iiiiiy bo found in parts distant from the original fcxius. 
It is an oxtromcly difficult disease to diagnmiticato, and when diagnosed and 
treated surgically, only a small percentage of caws arc permanently cured. 
Grill, in l)ac.osta’s Surgery, says that, of 77 abdominal eases treated surgically, 
4S died, 22 recovered, and 10 improved. 

Symptoms.—In 120 cases collected by iriiiglats (11), the symptoms began 
with colicky pain, vomiting, and constipation, alternating with diarrhea— 
symptoms somewhat resembling appendicitis. The disease usually begins in 
the intestines ns whitish patches in the mucosa, and these patches subsequently 
spread and sinuses are formed. In the region of the cecum a swelling may be 
the first symptom, and in such cases the tumor may be mistaken for carcinoma, 
for malignant tumor, tuberculosis, or diverticulitis. 

Ihdioations for Operation.—Operation is indicrated by the presence of a tu- 
metr or syinptoins pi>iiitiug to an infection or a tumor of the colon. 

Treatment.—The complete reinoval of the infected area is the ideal pro¬ 
cedure whenever it is possibla When this is not possible, opening the local 
abscesses and a thorough cauterization of all infected tissues constitute a pal¬ 
liative measure worth consideration. When the cecum is involved, the (%cnm 
and ascending colon and part of the ileum should bo removed with a side to- 
sido anastomosis made to the transverse colon and ileum, after the method of 
Bloodgood, with the ends of the stump brought outside of the peritoneum. 
This procedure gives excellent results. When the tumor is situated in the sig¬ 
moid, the 3-Btago operation of Tuttle gives good results. When the transverse 
colon is involved, we have a much more serious problem to deal with, first, on 
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account of the blood supply, second, on account of making a perfect approxima* 
tion, and, third, on account of the proximity to other organs. Here, whenever 
possible, the procedure of Uloodgood should be followed, or some such method as 
suggested by Tuttle, Mikulicz, or Paul. 


BIUCOUS OTfm 

Mucous cysts, nr cysts of the <*»‘iMim are rare, and when present are only 
diagnosed on the o|U!rutiiig table. \ cyst may exist f<»r a long time without 
causing symptoms other than an tsvasional «*olie, or pain in the n‘gion of the 
eiieuin. They ar«* not usually ])ul]>iihle, lavausi* la^ftm' they naieh a size where 
palpation is ])ossihle, ohstruetion isviirs, either fnmi intuasuseeption or as a 
result of dir»^•t hliM‘king of the ih*oi-eeal valve. 

•‘Mucous Cyst of the Cecum in a Child Ten Weeks of Age, Producing Occlusion 
of the Ileocecal Valve, and Simulating a Case of Intussusception. Ueseetion of tho 
(ilit. Dentil oil the Twciflh Day. 

“The infant hail heiai in koikI health for the first two months of its life, hut since 
then hail sulTereil fniin isTsistent vomiting;. A sansaire-shaiieil tninor. threi* inches in 
leiiirth Ity one in iliaiiielcr. frivly iiiovahle in the lower riitht i|umlrnnt of the iibiloincn, 
was reeoKiii/eil ami iiiinieiliate o|ieralion nilviseil. Distinct |ieristaltie waves were rec- 
omiizeil travelini; towaril the site of the tumor. At o|ieration the tumor was found to 
involve the lower |Nirtiou of the ileum and eivuin. Alsive the mass the ileum wuH eol- 
Iniisisl. Itelieviiiir that it was an ileiH'(>eal intnssusee|itioii eiindnl elTorts at nshietioii 
wer<‘ iuaih‘, hut failed. A n>seetion was |N-rforine<l with an end-to-end anastomosis and 
the ahdoinen closed. Thi*n‘ were no symiitoius of shock after the operation and for 
several days the condition was koimI. On the tenth da.v the pulsi* iM-euine weak, the 
faev assunieil an earthy hue, ami the features heeanie drawn. Death from iHiritoiiitis 
oi'ciirreil on the twelfth day. The pathologist's re|Hirt showed that the tumor ismsisted 
of the eeeiiiu with its ismtaineil cyst and the ap|N>iidix. The cyst lueasunHl 2 c. e. in 
diameter and eontaineil ftlairy miieoid material. It was situated on the wall of the 
eeeuin opposite the ileiMsval valve, and ohstriii-ti'il the orifiei*. Tho iiyst was roRiirded 
ns a retnitioii cyst arisinir either from faulty development or from iiiflammntion and 
oeelusion of the month of the orifrinal Khind. No ease similar to this had eoinu to the 
attention of the author, thouKh he. had found two eases in the literatiim that hud a cer¬ 
tain similarity and several that had an associated interest ns the clinical symptoms were 
similar, thoutdi the laitholoftical findings wen* dilT(‘rent” (1). 

Dr. Dlaekader did not consider the |X)ssihiIity of this cyst being due to 
an inverted diverticulum with occlusion of tlm diverticulum at tho peritouoal 
outlet. We meiitioii this liceausn wc can see the possibility of aucli a course. 
Tbc cyst was evidently sitiiatiHi at ulxiut the right diverticulum. 


VOLVULUS OF THB COLOH OB MEOHANIOAL ILBU8 

By vohmlus is mntnt a twisting of the colon on itself or on its mesentery, 
riinically there are 2 forms, acute and chronic, depending on the degree of 
obstruction. It usually occurs in those eases whore fusion has nut taken place. 
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or where there ia oa overilevelopmeiit of the bowel with a narrow meaenterio 
attachment, aa, for inatance, in the caae of the aigmoid. 

Cecum and aigmoid are 2 of the moat variable organa in the body, and for 
thia reaaon volvulua ia apt to occur in these locations. It may, of course, occur 
in any part of the colon, but the cecum, aigmoid, and transverse colon are the 
more usual situations. 

Symptoms. —^The indications for operation are pain, coprostasis, nausea, 
vomiting, absence of temperature, and evidence of shock. The symptoms arc 
those of intestinal obstruction. The pain is usually severe and comes on sud¬ 
denly, with or without previous constipation. Following the first onset the 
coprostasis is pronounced, and very little if any flatus is pas.scd. However, if 
enemas are given some fecal matter and gas may be passed. This very often 
deceives the physician, aa he imagines the obstruction has been relieved when 
thia takes place. The pulse at first may remain normal, but, as the obstruction 
becomes more pronounced, it increases in frequency and Ixscomes feeble and 
small with general collapse, cold, clammy skin, and pinched features, leaving 
no doubt as to the diagnosis. In volvulus of the coniim, the pain may be re¬ 
ferred to the left side either in the epigastric region or in the region of the 
sigmoid. In one case that came under niy otmrirvation the onset was sudden, 
with severe pain over the region of the sigmoid, changing only a few hours 
before operation to the right side over the region of the ccctini. 

Bound volvulus is a term applied to a condition in which there is more 
than 1 twist, as, for instance, volvulus of th«! cecum and transverse colon. I 
have seen 1 such case, which is reported below: 


F. 3. H., ITudson Street, 19 years old, male. 

Family Histoiy: Mother died at the aae of 80 of nn infection following premature 
birth. 

Habits: Two cups of coffee, no tea. Smokes and drinks in moderation. 

Jan. 89. 

P. P. History: All the diseases of childhood. 

Pres en t Illness: He complained of cramps at breakfast, but went to business, never- 
tbaless. During the day the pains grew worse, and he had to lie down. Returned 
home at 4 o’clock, was unable to work any longer on account of the continued pain. 
The pain was not so severe as to cause him to go to bed. Had supper at 7 r. m., 3 
chops, a baked apple and a potato. He went for a walk after this, made some pur- 
ohoM and tried to forget his pain. He retired at 11 r. »., and thought that with 
the aid of a water bottle he would get along all right. He was in bed but a short 
time when the orampe became so severe that the doctor was sent for. The patient 
was very pale, and colil perspiration showed evidence of shock. The pains were 
in the left iliac fossa. He vomited 3 times, and the doctor gave him a hypodermic 
of morphin. This did not relieve his pain. At the same time he gave him a dose 
- fit castor oil, which ho promptly vomited, followed later by a dose of salts, which also 
retnmed. latter on he gave him another dose, which was not retained either. 

He applied hot applications to his abdomen, and gave him several doses of 
morphin hjpodermatioally, but nothing could relieve the patient. This state of 
' aFairs continued all night long until «d)out 6 in the morning, whoi the pain dimin- 
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ished and he felt more oomfoitable. He had not moved hia bowels or paaaed any 
gas. 

He felt fairly comfortable Tueeday morning, had occasional colicky pains, but 
they were not severe enough to necessitate morphin. 

I saw the patient at 7 o’clock Tuesday evening, in consultation with Dr. 
Brozier, of Hoboken. Ho was then fairly comfortable. The abdomen was not very 
tense; there was more rigidity of the right than the left rectus mustde. Tho pain 
and tenderness seemed to bo condned to the left iliac region. Nothing could be 
made out by palpation or percussion. The pulso was 72, the temperature normal, 
the respiration 24. 

Examination through the rectum revealed nothing except a ballooning. 

The patient was given a normal saline cnenia, in tho knt'c-chest posture, 
and the result was good. Ho passed considerable gas, and quite a little fecal 
matter. 

The parents were advisiHl remove the patient to Miss Alston’s Hospital, so 
as to have him under our observation. He arrived there aliout tO o’elot>k, in good 
condition. His pulse, teniperature and respiration were normal. Ho was given 
an alum enema, and passed some gas and feeal matter. 

The pmtoaeop«i was itassed, but revealwl ni>thing except a ballooning and con* 
gestion of the reetnni. He was suffering very little iiain. 

At 12 o'chak his tcanpi'rature went up to 101, his pulse to 107 and his respira* 
tion to 30. The pain was located on the right side of the abdomen, principally over 
McBiirncy’s |M>int, and a <listinet mass could be palpaU'd in this same region. It 
was now dinddcd to otH>rntc. 

First Operation: A Battle ineision was made. On reaching the peritoneum, it was 
found intensely congested, and on opening it, a muddy fluid exuded in large quanti¬ 
ties. The portion of the bowel underneath tho incision was enormously balkmned, 
congcstt>d, i-yaiiolie and j-overed with fibrin. 

On passing the finger down, the eeeum, appendix, colon, and ileum could not be 
located. The finger was now swept around to where tho ileum should be, and fol* 
lowed the distended Isiwel up until the under surface of the liver was reached. It 
was found that the cecum and appenilix were adherent to tho under surface of the 
liver by means of a plastic exudate. It was brought down to position, and in bring¬ 
ing it out the inner leaf of the mesentery was lacerated. 

The wound was now packed off very carefully with warm pads, and the cecum, 
ileum, and colon pulled outside of th<‘ abdomen. The ileum and colon had one 
mesentery, which was very long, and allowed the whole thing to be lifted outside 
of the abdominal cavity. Everything was paiked off very carefully, and an incision 
made in the wcuin. I.arge quantities of fecal matter were removed. Tho colon 
was now washed out with warm saline solution until all the fecal matter was thor¬ 
oughly removed. The gut was covered with pads wrung out of a hot saline solu¬ 
tion. This was kept up for about 15 minutes, until the color of the bowel was 
fairly normal. The oiiening of the bowel was now closed by means of a clamp. 
All the soiled pads were next removed, and everything washed off with saline. 
Then the mesentery was repaired, clean towels applied, and the colon, cocum, and 
a portion of tho ileum returned to tho abdominal cavity. A long cigarette drain 
was placed on the outer side of the colon, where the mesentery had ruptured, and , 
brought outside of the abdominal cavity. The wound was closed by mcanf of 
through-and-through silkworm-gut sutures. 

A large drainage tube was inserted through the opening in tho cecum, and held 
in place by means of a few sutures. The peritoneum was closed around the cecum * 

1 in. from the opening, and the wound dressed in the usual way. The patient re- « 



430 


THE COLON 


turned to bed. Fulee 108, temperature 101, reapiration 30. He was put in the 
Fowler position, and the Murphy drip started through the drainage tube in the 
cecum. He spent a very comfortable night 
Second Operation. February 14th: Patient was given ^ gr. morphin, and 1/160 gr. 
hyoBcin 3 hours previous to operation. He was brought into the operating-room at 
8:10. Qas and ether anesthetic. The cccostomy opening was temporarily closed by 
means of collodion and cotton. The abdomen was washed off with alcohol, and after¬ 
ward painted with tincture of iodin. Incision was made about 3 in. long on the out¬ 
side of the left rectus muscle. The entire <?oloii was examined, which could be easily 
done, owing to the fact that it had a very long mesentery, but evciytliing was so 
tied up by adhesions that great difficulty would have been cncmiutcrod iti breaking 
up those adhesions and subsp(|ueiit adhesions to the small intestine might have 
occurred. The transverse cxiloii was twisted and folded on itself. The descending 
colon, sigtiioid, and transverse colon wen* all ad1ien>nt to one another. It was, 
therefore*, dccid«Hl to <*stablish a conmiuiiication between the ileum and the upper 
portion of the sigmoid. AtH*onlingly wo isirfonncd an ileusigiiioidostomy. The 
. wound was closed in the usual inunii(*r. 

The patient was allowed to sit up the second day after operation. No gas or 
fecal matter pussinl thniiigh the rectum; everything eniiiing through the artificial 
opening. 

Some fear was, therefon*, entertained lest, owing to kinking or sonic other 
mechanical obstacle, tho o|iening l)ctwe(*n tlu* ileum and sigmoid was elo.sed. 

Hntunlay morning (tho ITtli) the finger was passtsl thnmgh thi* cccostomy 
wound, and after seundiing for static time tho opening into the ileum was discov¬ 
ered. With my finger in tho ilciini, as a guide, [ passi*d a rectal tube through tho 
ileocecal valve into the iloiiin. Some saline solution was now allowed to flow 
through the tube. It passed out through tho rectum with some fecal matter and 
gas, thus settling tho question of tho piitoncy of the o|H*ning. 

Under cocuin anesthesia the oitcuing of tho cecum was closed. Twenty-four 
hours after o|iurution the patient dcvoloped symptoms of inU-stinnl obstruction, 
and it was, therefore, dc’cmcd advisable to reopen tho opening in the ee«-um. This 
was done, and a large (]uaiitity of focal matter wush(*d out with saline solution. 
It was now decided to adopt some measures to drain tho large intestine. A modian 
incision and cnn*ful examination revealed the fact that it would be impossible to 
make an anastomosis between any 2 legs of the large intestine, as the transverse 
colon was so intimately mixed up with the small intestine and adherent that any 
effort to remove it would leave a raw surface which might result later in an ob¬ 
struction. It was finally decided to anastomose the ee(*um to the sigmoid; accord¬ 
ingly I did a eeeosiginoidostomy below the iliac opening. Patient made an unin¬ 
terrupted rccovciy. Was out of bed 4 or 6 days afterward. 

Treatment. —Tn localissing an intestinal obstruction, the* plan of J. B. Mur¬ 
phy (20) slioiild be followed. The abdomen is opened by a median incision 
and tho cocnm is explored. The cecum is exposed unless a contracted coil of 
small bowel is seen when the abdomen is opened. In the latter case the first 
point to seek is tho valve, since the obstruction must bo above this. AVhen tho 
valve is reached, following up the small coil, the ileum is explored, the small 
bowel is passed through the fingers, keeping the bowels all tho time within the 
abdomen, so that nothing escapes through tho laparotomy incision. By this plan 
one soon* arrives at a point where the small bowel will not come out, or is con- 
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stricted. The cause can then be easily figured out If the cecum is distended, 
then find the sigmoid, which will be collapsed, and trace it up along the descend¬ 
ing colon until the obstruction is found. 

The surgeon must be guided to n gn'ut extent by tho conditions wliicli pre¬ 
vail at tho time. If tho patient is not in gtsal condition, and if thoro is some 
doubt as to llic advisability of a prohniged operation, a simple opoiiiiig abovo 
tho obstruction should be inado and the patient ullowi*d to ret'over btiforo tho 
subsequent stops are carried out. If there is Hini])ly a band of adhesions, after 
removing the band and rcplaeing the Im)\vc1 in its pn>per imsitiou, no further 
interference is nci>essary. However, it is well in most eases either to shorten 
tho mcsimtcry or in smiic way fix tho organ to prevent a mnirnnico. From a 
surgical and anatomical standpoint, the shortening of tho mesentery is perhaps 
the laitter procedure. 

When there is some doubt as to viability of the intestine, a r(tst>etion of tho 
bowel with end-to-end anastomosis or bringing iMith (‘iids of tbo Ixiwel out after 
the manner of Paul or Itodine should lat followetl. In the ease of tho sigmoid, 
espce.inlly when the organ is over-develo]N>d, treating it after the inannor of 
Tnttlo in his three-step operation f(>r eane<*r is a pnx'cdnn> that should have 
very low if any mortality. It is e.xm‘dingly safe, and thongh it may bt‘ trouble¬ 
some fur a time ami cause the patient some inconvenience, he should not object 
when the safety to his life is considered. 


INTUSSnSOEPTIOK 

Tntusaus«'eption occurs most fr«*«iuently in children and is duo to an effort 
on the part of the laiwtd to rid itself of some foreign laxly, whether a tumor or 
worms. [ have semi 2 or :S cases in childn*n. In one a numlier of fibrous 
tumors were present. Whether these tumors wens duo to a puckering up of the 
laiwel or were the cause or result of the intussusception, T am not prepared to 
say. Another very interesting ease was due to an inllated right diverticulum 
of the cecum, resulting in intussusception of the cecum, appendix, and ileum 
into the ascending colon. 


This child hud hism olistnietcd for a week, and at this time was in pretty poor 
shape. It was ini|Missih1e to nsluce tlie intossiisi-cptiun, so a n'section of the ileum, 
cecum, and ascending colon liad to Im> pcrfonmxl. The child died a few hours after the 
operation. 

Another ease was that of a man who hud a compIcU* intussusception of the sigmoid 
due to an adenoma at the n|M^x of the signuiid. When I saw him the tumor was pro¬ 
jecting through his anus. The tumor was removed first and laparotomy performed 
afterward. Considerable difficulty was experieiweil in rnlueing the intussusception. 
After it was rethieed, the sigmoid was .fixrtl to the abdominal wall, and the patient 
made an unintemiptefl reeovery. 

E. S. West (25) reports a case in a woman 30 years of age, due to a growth. The 
operation was successful. 

Hohmeier (12) reports an intussusception in a woman of 68, due to a lipoma of the 
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lower end of the ileum. The ileum paaaed throu^ the ileocecal yalre canxing the 
raWe into the cecum. 

0. U. Collins (4) had a case of a woman 60 years old in which the intussusception 
was due to a lipoma of the cecum about 2 in. in diameter. The patient recovered after 
opmtion. 

0. J. Hiller (19) had a case in which an intussusception of the cecum and ileiun 
was produced by a sarcoma in the valve. The patient died after the operation. 

Indlentlou for Operation. —^Indicatioim for operation are pain, coprostasis, 
distention, vomiting, and other s^mptonw of obstruction. 

Ttoatnont.—^Laparotomy should be performed as early as possible. The 
median'incision is preferable, as the entire abdomen can be explored in this 
manner. The intussusception diould bo reduced if possible. When it cannot 
be reduced, a rraection of the involved bowel should be performed and the sub¬ 
sequent treatment is the same as already described for volvulus. 

ASHEBIOKB, KDOCSb ETC. 

Adhesions and kinks may bo either congenital or acquired. ' A great deal 
has been recently written on kinks of the ileum, so-called Lane’s kinks, the veils 
of Jackson, and those other congenital anomalies which are due probably to a 
reduplication or imperfect approximation of the different layers of the peri¬ 
toneum during the evolution of the fetus. Adhesions may form in any portion 
of the intestinal tract, but they are particularly liable to happen in certain loca¬ 
tions around the cccum and the lower portion of the iloum, the hepatic flexure, 
the transverse colon, the splenic flexure, and most frequently in the sigmoid. 

I have seen cases illustrating nearly all the conditions meiitinnod, but one 
in particular is of suffleient interest to demand passing notice. It occurred in 
8 woman who had been previously operated on and was due to a complete rota¬ 
tion of the omentum, causing a volvulus of the transverse colon. Figure 13, A 
illustrates this case. 

In another case the gall-bladder was adherent to the transverse colon, and 
the patient was relieved by breaking up the adhesions. 

There are many instances where the sigmoid becomes adherent to the tube 
in the female. On account of the proximity of the female generative organs 
to the sigmoid and the frequent inflammations which result from infection of 
those organs, adhesions are very apt to oociir between these structures. 

Sjnptoms.—The symptoms are usually those of mild obstruction with con¬ 
stipation and auto-intoxication. Beflex stomach symptoms may overshadow 
everything else, so that the diagnosis of lesion of the stomach is made, when in 
reality stomach symptoms are only secondary or reflex, and the real cause of 
the trouble is in the coloiu 

Ikaatmeat.—^The treatment of these cases will depend to a great extent on 
the conditions found at operation. If due to simple bands or adhesions which 
can be broken down, the raw surfaces being covered with peritoneum, this treat* 
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ment alone is sufficient In some cases the kinks or adhesions are so extensiTe 
as to demand resection of the bowel or short circuiting. Both of those opera¬ 
tions have already been described. 


ENTEBOPTOSIS 


This condition was first described by Gicnard, and has received a great deal 
of attention recently from such men as Coffey, Lane, Bloodgood, Sattcrloe, and 
others. Entoroptosis is usually congenital, and one can easily diagnosticate 
those cases from a casual inspection of the patient. Such individuals have an 
acute costal angle, long narrow chest and scaphoid abdomen. In tho majority 
of cases simple medical treatment and rest, with forced feeding, will bo suffi¬ 
cient to relieve these individuals, but there arc some eases where medical treat¬ 
ment fails and where some surgical measure has to bo considered for the correc¬ 
tion of this defonnity. 

These arc tho eases that are referred to hero. Many operations have been 
suggested, such as removal of the colon, cither partial or complete, short circuit¬ 
ing, with or without removal of tho colon or tho suspension of tho colon, short¬ 
ening of the gastrohepatic ligament, etc., but the operation suggested by Doctor 
Coffey has, in my estimation, given tho Iwst results. These cases should be very 
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Headache, tremors, 
coiistiiwtioii 
Kructatiuns, flatu¬ 
lence, constiimtiun 
XX. diarrhea, head¬ 
ache, punM over 
body, A-ray, G. C. 
24" oelow, P. A. 
flj" 

Constipation, diar¬ 
rhea. nausea, rec¬ 
tal discharge 
Constipation, nausea, 
pain, blood pr. 1614, 
Stray, G. C. fl" be- 
knr 

Vomiting, constipa¬ 
tion, loss of wt., 
X-ray, O.C. 6" be¬ 
low, P. A. 6" 


Datr or 
OrNMATION 

OntlATOB 

Kuuun or Opcoatiqn 

7/1013 

Draper 

Freedom from 

7/1914 

Draper 

symptoms 

Reliei of symptoms 

6/.30/14 

Lynch 

Freedom from cos¬ 
tive symptoms 

3/30/14 

Draper 

Relief of symptoms 
blood pr. 140 
X-ray, G. C. at 
umbilicus 


Douglas 

Cured 2 yean 
postropention 


The operation performed in each case was the Coffey suspension, modified by scarify¬ 
ing peritoneum to expose fascia transvenulia. "8", "D", "V”, "B" indicate Dw. Satter- 
lee, Diwrer, Vail, and Bather, respectively, of New York. 

G. C. - Greater Curvature. P. A. Pyloric Arm. wt. - wei^t. xx <- pronounced. 


The autluw is indebted to Dr. Barber for compiling these cases. 
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oarafully wlected, and operation should not be undertaken except where medical 
treatment has entirely failed. 

Sufficient time has not yet elapsed to detennine absolutely the value of the 
Coffey operation, but so far as wo can sec in the 20 cases upon which we have 
operated, the results are all that could be desired, but wo must withhold judg¬ 
ment until many years have elapsed and those patients have been under obser¬ 
vation for a long time, before we can determine absolutely the value of surgery 
in this congenital deformity. 

Results from cases operated on in the Clinic for Gastrointestinal and Rectal 
Surgery are as cited above. 

TUBBBODLOBtS 

Tuberculosis of the colon is divided into the ulcerative, hyperplastic, and 
miliary types. Primary tuberculosis of the bowel is exceedingly rare. It is 
usually secondary to a fixtus in some other part of the body—as a rule, the 
lungs. For this reason, when patients acquire tuberculosis of the bowel, very 
little can be done in a surgical way because of the impairment of the general 
health. 

Primary tuberculosis occurs in from to 1 per cent, of all cases of tubercu¬ 
losis of the bowel. In 1,230 autopsies at the Royal Victoria Hospital in Mon¬ 
treal, tuberculous lesions were found in 28.’) cases, but only 2 were undoubted 
instances of primary intestinal infection. From the statistics of Park and 
Krumweide, of the New York Board of Health, it would appear that bovine 
tuberculosis is responsible for a large percentage* of infctc^tions of the intestinal 
tract in childnm under five years of age. 'Phis can Ik* accounted for by the 
fact that milk forms the bulk of the diet of children at this age. 

UlCKBATIVE TlIBEBClILOSrS 

Symptoms. —^Diarrhea is the most consttint symptom in the ulcerative type 
of tubercnlosis. At first this may bo slight, but us the ulceration increases, the 
desire to empty the bowels becomes more imperative and frequent. 

The earliest symptom to attract the attention is the passngit of gas and mucus 
with irregular colicky paiiis and tenderness. This is followed later by blood 
mixed with mucus. Occasionally severe hemorrhages result from erosion of 
blood vessels. 

Treatment. —^When the ulcerative tuberculosis is limited to the cecum or 
ascending colon, removal of the involved bowel has occasionally given very good 
results. When the infection is fairly generalized but limited to the large bowel, 
an ileostomy, in my opinion, has given the most gratifying result. This opera¬ 
tion has already been described on page 419. 

Some writers prefer an appendicostomy to an ileostomy, but that is because 
they have had very little experience with an ileostomy. I cannot see any great 
advantage to be derived from an appendicostomy unless there is stenosis of the 
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bowel cloae to the rectum; otherwise it is just as satisfactory to irrigate from 
below as from above. In all cases the patient should bo put under the best 
hygienic surrounding, with absolute rest in the open air, and a light and nu< 
tritious diet. 


Hyi*EnpT.A8Tio Ti; nKKriTi,08i8 

This form of tuberculosis is the rrault of an atteniiaUHl infection producing 
a proliferation rather than a destruction of the tisstic. It is very often mistaken 
for cancer, diverticulitis, and ordinary stenosis. The great ditficulty in dis¬ 
tinguishing this form of tuls'reulosis from otluT intlaininatory conditions is 
due to the fact that the tubercle bacilli are very hard to find and the diagnosis 
in the majority of cases is made from the giant <'ells with the nuclei pctriphcral 
and in the shape of a horscsiiot>. This is not entirely satisfactory, as one must 
realize that giant cells are fnxiucnt in thin ri'gion on account of the «!onatunt 
irritation. 

Symptoms.—The symptoms am, usually, gradually iiu;musing constipation 
with the passage* of mucus, and later pus, mucus, and bliMtd. 'I'he patient has a 
desim to move the Intwels fr«*<|ncutly, with a fmliug of unfinished stisd. There 
arc usually loss of weight and the pn*aciHH* of a tniiior. 

Treatment.—Treatment of this form of tuhcrcnlosis is entirely surgical, and 
consists in the removal of the inv«dvcd lM)wel with an cnd-to-ciid or cnd-t.o-8ide 
anastomosis, or by the .‘l-stcp method, each of whi<*h has already lieen descrilicd. 


Mtn:.TIPLE FOLTFOSI8 

Iklultiple ]M)ly}M>si8 is much nu)re fr(!i|ucnt than is generally supposed. I 
have seen 18 cast's in all. 

Symptoms.-- ('onstipatitui, alternating with diarrhea, passage of bhaal and 
mucfis, loss of weight, and anemia am the usual symptoms. 

Treatment.—-There am only 1 or i in.stances on record where a cum has 
been obtained by medical means. We are of the tipinioii that this condition 
demands surgical interference. The U’st results arc obtained by performing 
ileostomy, putting tin; Isiwol at rest, and irrigating the alsiral end with salicylate 
of bismuth. Under this form of treatment all the patic'nts have gained in 
weight, and, so far as we can sec, the tumors have entirely disappeared. 

rOBEION BODIBB VS THE BECTUM AND OOIDN 

Foreign bodies find their way into the rectum in divers ways. In the ma¬ 
jority of cases they are taken into the stomach, passed through the intestinal 
tract, and become implanted in tbo anus. In other cases they am introduced as 
a result of accident or design. In the case of young children, who are in the 
habit of swallowing everything they pick up, it is astonishing that those bodies 
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do not'oftener lieoome implanted in the outlet of the bowel; but pneumably an 
explanation can be found in the fact that they^ are covered by fecal matter, and 
BO pass out without causing injury. 

Pilcher reports a case of a woman suffering from melancholia, who swal* 
lou^ a number of foreign substances with the object of doing away with her¬ 
self. She subsequently passed nineteen nails, a screw, some pieces of earthen¬ 
ware and glass, a piece of whalebone, part of a needle, and 2 knitting needles. 

It was the custom for the natives of Balasore, on the Bay of Bengal, to put a 
dried clay plug in the rectum after moving the bowels. This was removed 
before the bowels moved again and a now one adjusted. (Ball.) 

Pierra (22) reports a very interesting case in which a stick, 0i/(; in. long 
and iiL in diameter, was passed into the rectum. It was subsequently re¬ 
moved without very much damage. 

The rectum is frequently used as a storehouse for precious stones and 
jewels. In South Africa, the Kafiirs often swallow, or secrete in the rectum, 
valuable diamonds. It is customary in the mines to strip the Kafiirs and search 
them after a day’s work. In other cases, if there is any suspicion, they are given 
a cathartic and the stools passed through a sieve. Often diamonds have been 
recovered in this way. 

There are innumerable cases on record whore all kinds of foreign substances, 
from bottles to pins, have been introduced into the rectum. These conditions, 
however, are rare and not worth enumerating. The cases which the majority 
of surgeons are called upon to treat are cases whore small foreign substances 
have been swallowed, such as fish bones or needles, and then become implanted 
in tiie anus. 

Foreign bodies are most frequently found in the little crypts or pockets of 
Iforgagni which surround the anus and offer an obstruction to the exit of 
foreign substances. 

Foreign bodies may bo swallowed and fecal concretions form around them, 
resulting in intestinal obstruction. This is particularly apt to bo the case if 
the individual suffers from angulation, stricture, or tumor. One such case came 
under my observation—a case of stricture—where the patient had swallowed a 
plum pit, resulting in intestinal obstruction. There are people who have the 
habit of chewing ^ir, and cases are on record where this habit has resulted in 
' the formation of a forei^ body, either as a result of the hair or of fecal eon- 
oretions around tiie- hair ma«. 

ffjrmptossB.—The symptoms, to a great extent, will depend on the location 
of the foreign substance and the amount of damage done. If the foreign sub* 
stance causes a perforation, the early qrmptoms arc those of peritonitis, and 
the severity of the peritoneal infeetion depends upon where the forei^ body 
perforated./ If the perforation occurs near the stomach, the qmptoms are not 
so pronoupOed as if it had occurred in the lower ileum or sigmoid, where bao- 
terial life is more abundant and virulent However, peritonitis results in either 
oaas^ but the dqgree of infeetion is greater below than above. On the other hand. 
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if the body is large and obstruction results, the reverse happens, aa the higher 
the obstruction, the more fatal the rrault 

In the majority of cases foreign substances are located in the anus, and if 
they are not discovered early, abscess usually results. In such cases, the symp¬ 
toms are those referable to an abscess. The severe pain during defecation com¬ 
pels the patient to seek a doctor, and a local examination reveals the diagnosis. 
As fish bones arc the most frequent foreign substances swallowed, they are usu¬ 
ally arrested in the crypts, causing severe pain, and, as a general rule, are 
recovered before much damage is dune. A sharp, shooting or stabbing pain, 
especially during the movement of the bowels, is the most pronounced symptom 
of the presence of a foreign body. 1 saw one easi' in which this was the only 
symptom. I subsequently removed a needle in this case, after whicJi the patient 
had no further inconvenience. 

An abscess may be the earliest symptom, but, in tlic majority of coses, there 
is some previous indication. In some cases there is tenesmus, with a d(»ire to 
move the bowels, follmvcd by an increaso of pain. In other eases the symptoms 
have been those of an ulcer, with the iM-ensional passage of a littin blamd. If the 
foreign body is very large, pain in the pelvis, with obstruction, may be the first 
indication. Some of the other symptoms are dull, aching pain, aggravated by 
motion, sitting, or any pressure on the p«>rineuni. ^lovements of the levator 
muscle will increase the pain, causing a spasm in some cases. Constipation 
may be the only symptom, and is dne either to the foreign body causing the 
spasm in the mlon; to the pain resulting from defecation, or to ileus resulting 
from severe pain. 

Other symptoms are dysuria, cystitis, neuralgia, sciatica, pain in the back, 
a bearing down feeling, with prolapse of the bowel, bulging of the vagina or 
perineum, and hemorrhage. In one case that came under iny observation the 
foreign body perforated the bowel, lodging around the sacro-iliac joint and 
resulting in very severe sciatica. 

Complioations.—Abscess formation is probably the most frequent complica¬ 
tion following the presence of foreign btalics in the anus. Tho abscess, if not 
properly treated, may terminate in a fistula. Suppuration, with inflammation 
between the rectum and other organs, occasionally happens. If the foreign 
body is large and situated in the colon, rupture may result Such eases have 
been reported—rupture of the sigmoid. Of course, a perforation of the colon is 
much more serious than perforation of the rectum. Intestinal obstruction, 
either acute or chronic, should also be considered as a complication of foreign 
bodies. 

Siagnosii.—The diagnosis of foreign bodies depends to a great extent on 
their location. If situat^ in the anus, they can be easily reached 1^ the Anger, 
but it may require an anesthetic in order to make a satisfactory examination. 
When situated higher up, the diagnosis can usually be made by the X-ray, and 
in one of my cases I was able to locate the foreign body before operation by 
this method. 
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XrMtmeat.—The treatment of foreign bodies depends to a great extent on 
the location and nature of the foreign substances we are dealing with. When 
they are situated low down in the anus or in the rectum and are not too large, 
they can be conveniently dealt with when the patient is under a general anes¬ 
thetic. 

Sometimes the foreign substance is quite large, especially in cases where 
bodies have been introduced from below, and in some cases where bottles and 
gloss have found their way into the rectum it has rcfpiired a great deal of skill 
and ingenuity to extract them without serious damage to the surrounding tis¬ 
sues. When difficulty is experienced in delivering the body through the sphinc¬ 
ter, it is much safer to cut the muscle than to overstretch or tear it during 
delivery. The little semilunar valves occasionally contain foreign substances, 
such as pins, iish bones, and beads, and it may not always be easy to locate them. 
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AFl'KNDlClTiB 
William Dakhaou 

INDICATIOirS 

Acnie AppendioitU.—In nonto iipiminlitMtiH (>iirly operation ia tho safeat form 
of treatment. If there ant no eontru-iiuiicHtions, it ahonid bo perfonneti 
as anon as the «liapioaia can Ik* made. 'I'he “interval operation" or removal of 
a ipiioac'ent ap(H‘ndix, {livea the lowest mortality, hnt the death-rate following 
operation ]>erformc(] during the early stage of the dia(‘aac ia very little higher. 
So it is unwise to rnn the risk of allowing the jiria'csa to go on to gangrene or 
peritonitis, in the hope that the attack will anltside. If the patient is aeon dur¬ 
ing the first :J4 hoiira and the attack is of a mUtl type, a 12-honr delay may be 
granted. At the end of that time rtperalion should not bo further delayed unless 
dll of the symptoms arc iHWoining leas pronouneeil. If any one symptom is in¬ 
creasing in severity, delay is unwise. If till cases of acute ap|)cndiciti8 mnild 
bo o]M3ratcd on within the first 2i hours, the mortality from thia disease would 
bt^ very small. The laity is learning the wisdom of early operation and its 
value is l)cing appreciated by the medical world, and if this progrosa continues 
ap]>endic(>al [leritonitis will soon bct-oine ns infre«|uent as puerperal sepsis. In 
early operations for definite symptoms of acute appendicitis, the surgeon is 
often surprised at the severity of the lesion and randy at its mildness. Tho 
intensity of the symptoms is such a p<M)r indication of the character of tho 
lesion that it is impossible to foretell with surety whetber any given attack will 
subside or not !Nnr is there any single symptom which will guide us. I<o- 
calized teinicmess is perhaps the most constantly present sign, but this may be 
well around in the loin, under the eostal margin or in the left lower quadrant. 
There may be no nausea and no vomiting. Rigidity may Im; completely absent 
if the inflamed appendix is concealed from the peritoneum by overlying omen¬ 
tum or because of its retrocecal position. The sequence of tho onset of symptoms 
is of great importance, for in acute appendicitis they almost always follow a 
given order: pain, nausea and vomiting, tenderness and rigidity, slight fever 
and leukocytosis. In a mild case the symptoms will often subside if the patient 
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is put to bed with sn ioe cap over the ri^t lower quadrant of the abdomen and 
given absolutely nothing by mouth. But operation should be immediately ad¬ 
vised if there is a reappearance of the symptoms or an increase in their severity 
when he takes any food, takes a cathartic or begins to be up and around. 

When the disease has proRKssed to abscess foimation or peritonitis, immediate 
Qpantion is also indicated. If drainage can be provided rapidly, whether the appendix 
is removed or not, there will bo a bettor chance of recovery then with the non-operative 
measures of starvation and opium. Even in the very advanced cases a quick operation 
offers a little hope. 

In brief, the indications are to operate as soon as the diagnosis of acute appendicitis 
can be made. 

Beenrriag Appendioitis.—When the patient has had a number of acute at¬ 
tacks and comes for advice during the quiescent perio<i, a great deal will have 
to depend on the history, lie should bo most carefully questioned as to the 
details of each attack—the onset, the sequence of events, site and character of 
the pain and tenderness, both during the early hours and after they have become 
localized, and the association of nausea and vomiting. Tlic temperature and 
blood picture should bo inquired after, if they wore investigated during any of 
the attacks. The diagnosis can often be substantiated by the persistence of 
some tenderness in the region of the appendix. If pressure over this area causes 
epigastric pain, it is quite significant Another suggestive sign is when pain, 
referred to the site of the appendix or to the epigastrium, is elicited by pres¬ 
sure over the transverse and ascending colon, against tho current, forcing gas 
down into the cecum. Other possibilities must always bo considored, such as 
renal or ureteral colic, gall-stones and peptic ulcer, and every endeavor should 
be made to eliminate these conditions by X-ray and other examinations. When 
the history evidently shows 1 or more definite attacks, and especially if examina¬ 
tion at the time of tho attack showed distinctly localized tenderness with rigidity 
and the blood picture of inflammation, operation must be advised. Tho patient 
should be told of the possibility of his never having another attack and also of 
tbe distinct risk of tho operation (about Yj per cent, in interval cases) ; but it 
most also be emphasized that the dangers and mortality of the more severe cases 
far outweigh these arguments. If he is to remain near enough to proper sur¬ 
gical care, so that he may-receive attention within tlie first 24 hours of his next 
attack, delay may be granted if he thoroughly understands the risk. But if he 
is to be away for any length of time, as on a trip to the woods or on the ocean, 
he should submit to operation before leaving. 

Ohroaio Appendidtis.—In chronic appendidtis, when there has been no defl- 
aite, acute attack, the question is more difficult to decide. The patient may 
have morely had what he calls bilious attacks” or “colic” or “intestinal indi¬ 
gestion.” The picture presented by a chronically inflamed appendix nuiy so 
dosely nmulate gall-stones or peptic ulcer that the diagnosis can only be cleared 
' up by eoploiatioa of both regions. As these 2 lesions frequently co-exist, the 
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Burgeon should never rest content after 1 reipon alone is exposed if tiwie is any 
question of the diagnosis. The upper quadrant should bo explored first throui^ 
a small incision, splitting the right rectus near its lateral maigin. If any 
lesion is found to exist in the gall-bladder or ducts, duodenum, pancreas or 
stomach, the incision can be enlarged and tiie necessary procedure carried out 
If the exploration is negative, the small wound is closed. If tho branches of the 
intercostal nerves have not been divided and tho muscles and aponeurosis are 
carefully sutured, tho alxloininal wall will not bo wcakcaied. Tho appendix is 
then exposed and removed through the customary incision. If an attempt 
is niade to accomplish all this tlirongh 1 incision placed midway between 
the 2 regions it often will prove successful, lint only too frctiueutly will 
it prove an awkward luid difficult appniach to liuth regions, adding to the 
trauma and time of the operation. The after-effect on tho strength of the 
abdominal wall is more harmful than that of tho 2 smaller incisions. The 
simulation of a right tipper quadrant lesion by a chronic apiiendioitis is 
often proved by the disappearance of these symptoms after removal of tlie 
appendix. 

The ‘‘intestinal indigestion” cases, with chronic constipation, ilutnienco 
and occasional colic and general poor health, will usually show at one time or 
another a little appendicular tenderness. When such cases fail to improve 
after carefully planned and cxccutctl conservative measures, and other condi¬ 
tions can bo exclmleil, an appendiccctomy is frw|ucntly indicated. 

Another indication for removal of tho appendix is when, during the course 
of some other alKloiiiinal procwlurc, this organ is found to be diseased, kinked 
or twisted, and its removal will not unduly add to the operative risk. In re¬ 
pairing a right inguinal hernia, it is often easy to bring tho eccuin and appen¬ 
dix out through the internal ring. If this can Iw done without undue traction 
and there is evidence of a pathological condition, tho appendix should be re¬ 
moved. If, however, much traction is rcipiircd to hold the cecum and mesen¬ 
tery in the wound, they should bo replaced and a separate incision made at the 
usual site. 


ANATOmOAL POINTS 

Develcpmsat.—In order to properly understand the various positions, the 
arrangement of the blood supply and the peritoneal relations of the appendix, 
it is necessary to consider tho growth of the intestinal canal. 

FOBHATION OF THE UUBIUOAL LOOP.— The early straight intestinal tube 
runs in the long axis of the body cavity and is attached to the midline doraally 
throughout its whole extent by a double layer of peritoneum, tho dorsal mesen¬ 
tery, which contains its blood, lymphatic and nerve supply. Increasing in 
length more rapidly than the body cavity, the soHsalled umbilical loop is formed 
wiA a proximal or desceiiding limb and a distal or ascending limb (Fig. 1). 
Of these 2, the proximal limb grows more rapidly and becomes convoluted and 
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coiled, fonmng the jejtmam and the major part of the ileum. About the sixth 
veek the cecal bud appears in the distal limb a short distance up from the apex 
of the loop. The rest of this limb forms the ascending and transverse colon 
(Fig. 2). Coursing down the center of the mesentery of this loop are the su¬ 
perior mesenteric vessels, with branches to each of the limbs. Those to the 



Fto. 1 .-—Dbvilophbnt or IntestinaIi 
Canal with Formation and Rotation 
or Umbilical Loop. Early State or 
Umbilical Iaiop. St., Stomach; 8p., 
splci-ii; D, duofionum; P, paiirrcac; A, 
aorta; 2. inferior iinncmatjruduodenal 
artery; 3, Mi|icri»r niiwntpric artery; 4, 
middle rolie artery; .I. riitht colic artery; 
6. ilmeolin artery; 7. inferior meeneterio 
artery. (After Huulington.) 


proximal limb become the vasa intestini 
tennis, those to the distal limb the middle 
colic, the right colic and the ileocolic. 
The extremities of this loop remain near 
together throughout, the space between 
them being called the duodcnocolic isth¬ 
mus. 

BOTATION OP THE UMBILICAL LOOP. 
—The next change that takes place is a 
rotation of the whole loop around an axis 
running from the diiudenocolic isthiniis to 
the a[}cx, the distal limb passing sinistrad, 
then ventrad and later ccphalad and ilex- 
trad till the ilciHWcal junction comes to lie 
in the right upper quadrant, just beneath 
tho liver, while the coils of the jojuno- 
ileuin pass caudad and sinistrad, dorsal to 
the distal loop. The transverse colon thus 
conics to lie across the duiNleiunn, whoso 
termination appears from Ixmcnth its mes¬ 
entery (Figs. .‘1, 4). After reaching its 
subhepatic station, the ileocecal junction 
gradually attains a more caudal position 
by further lengthening of the ascending 
colon, till it finally rests in the right iliac 
fossa (Fig. R). The branches of the su¬ 
perior mesenteric vessels to the proximal 
liNip now pass sinistrad, while those distrib¬ 
uted to the distal loop pass cither dextrad 
(right colic') or ventrad (middle colic). 

RELATIVE OKOWTII OP THE CECUM 
AND APPENDIX. - Starting as a lateral 
hud from a straight tube, the cecum 
gradually lengthens and enlarges with 


the rest of the laigc intestine. At tho same time its axis straightens out with 


that of the proximal colon until the entrance of the ileum into the colon becomes 


a right-angleil one (Figs. 6, 7). At first a small conical blind pouch, this bud 
shows a marked difference in growth in its proximal and distal portions. The 
proximal portion keeps pace with the rest of the colon and becomes the adult 
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oecnm. The distal portion lags behind, remaining small, and becomes the 
vermiform appendix (Fig. H). The proximal portion again is not symmetrical 
in its growth, but the development of the ventral and lateral pjirtions is greater 
than that of the dorsal and mesial. The base of the ^ gm 

appendix, therefore, is usnaliy seen not at the apex I 

of the cecal ponch but on its mesial or mesial and / ^ 

dorsal aspw-t. The relative preponderaime of the / 5^^ J 

growth of the lateral poneh over that of the mesial j k 

will determine the distance of the appendienlar base J 

from the ileoeiH;al junction. It may ho •lire<*tly Ikj- f ^ 

low or behind the ile«x!eonl valve or anywhere he- p( 

tween that point and the apex of the oecnm (Figs. I 

8, 9, 10). ^ 

8KOONI>ABY AD- 
HKSIONH. The as- 
oeiidiiig colon and its 
mesentery now lie 
against the hack- jM 

ground of the ahdom- 
inal cavity on the / 
right side. 'I'he p<‘r- / ^j I^ 
manoiic(* of this posi- lAv ir f ^ 
tion doijonds «m ail- A ij 

liosions which take 1 M 

place lK>twc«Mi the op- j jf 

pis(>il |)erit.oneal snr- | | 

fac»w. This area of Fia. 2 .—Dkvbixipiibnt or In- 

.ni tbstinai.C^amal with Kobma- 
adliesions is triaiign- Kotation or Uh- 

lar (Fig. 11 ) in shape. biucal toor. Bkuinnino 
It 18 limited laterally (After llunUnaton.) 
by the outer margin of 

the asccnditig colon, mesially and caudally by the 
new dorsal attachtiieiit of the inescntcry of the 
small intestine, and aliove by the dorsal attachment 
of the transverse mesocolon as far as the dutsletio- 
jejunal angle. The latter boundary crosses, from 
without inward, the right kidney, descending por- 
Ro. 8 .—Dbvbuipmbst or Iitteh- (.j,g ,|(i,Mlcmtiti atnl the head, neck and mlja- 

nHAL Canal WITH Fohmation . , . , i j. .1 

and Rotation or Umbilical cent portion of the iHsly Of the pancreas. 

Ixior. Bboinniko I^ATioN final POSITION' OK APPKNDIX. -The ascend- 

or Loor. (After HuntinKton.) . , . 

ing colon thus lic<;onies a rctro|M!ritoneal organ ami 

its vessels, instead of lying in a free inesentery. pass liehind the dorsal parietal 


m 


m 




Fia. 3 .—Dbvblophent or Intes¬ 
tinal Canal with Fohmation 
AND Rotation or Umbilical 
hoor . Beoinnino Rotation 
or Loop. (After Huntinaton.) 


peritouenni. The final position of the cwmiiii atnl appendix is iiitlnenceil very 
largely by the time at which these secomlary adhesions oecnr in refereinte to 
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the descent into the right iliac fossa of this portion of the intestine. If the 
cecum and appendix complete their descent before adhesions have b^^n, the 
appendix will lie free, with its base a little below the ileocecal valve (Figs. 12, 
13, 14). All portions of the intestinal tract tend to curve toward their mesen¬ 
teric border and the appendix follows this role, so that usually it will be found 
curving inward, to lie in the angle between the cecum and terminal ileum, per- 


A 



Ro. 4. — Dbvrujpmknt of lurutn- 
NAL Canal witr Kohmatioh and 
Rotation of Umbilical Loop. 
Fiihthrh Rotation of Loop, 
Ilbol'kcal Junction Bhino in 
S uBHKPATio Position. (After 
Huiitiiistuii.) 



Fio. 6. — Development of Intesti¬ 
nal Canal witn Foemation and 
Rotation of Umbiucal Loop. 
After Descent of Cecum to 
Riubt Iuac Fossa. (Alter Hun¬ 
tington.) 


haps under cover of the latter. A little less frequently it passes downward and 
inward, the distal portion hanging over the Iiriin of the pelvis. Occasionally 
it turns outward, curling up behind and to the outer side of the cecum. 

If, however, adhesions begin to form before the descent is complete, tlie 
appendix may be caught up behind the cecum so as to lie in a retrocecal or even 
retrocolic position. An extreme example of this type is shown in Figure 16, 
where the base of the appendix became iixeil early in a retrocolic position, the 
tip being vertically erect; the cecum rolls down in front, completely covering 
and hiding the base, and the terminal portion of the appendix remains free in 
the supracolic compartiiient under the liver. Tn Figure 10 tlic whole appendix 
is retroperitoneal; in Figure 17 it is retrocecal and retrocolic and adherent to 
the dorsal aspect of the colon but covered on its dorsal surface by peritoneum; 
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here the cecum can be freely lifted forwanl and upward; in Figure 18 it ia 
■gniTi retrocecal and retrocolic, the base covcwmI by peritoneum, the middle por¬ 
tion uncovered, while the tip projects into the supracolic compartment. The 
base and proximal portion of the appendix may be retrocecal, while its distal ■ 



Fio». 6*10.— Gbciwth op rp,rim. 

11 .j .tiH.ii.kt inttmiinitl tiihp Flit. 7 . -(’oiiiottl coMiI iHiiu’li. With ihldit-uixlad iloal 

^enirwiM- Fi*. 8 .— Adult diffcrcnlUtion into milM-ndi* (ilintal half) 

rot ran . * . . *•:- jj,—Gmitor dfvi'lopnmnt of nalit nmiil pouch. Hii« 

rfa^tidTmidway between ape* of oocum and iliHKHTal valve. Fi«. 

ce^'^cb. Baao of appendi* dirocUjr beneath iluucocal entranoo. (After HuntliiRton.) 

Dortion passes caudad or caudad and mesad, appearing caudal or mesial to the 
cecum, and even dorsal to the terminal ileum (Figs. 19, 20, 21, 22). If the 
cecum fails to descend, it and the appendix may remain in the siibhepatic posi¬ 
tion, the ileum entering the cecum from below, upward and outward. 

If rotation of the umbilical loop fads to occur, the cecum and appendix will 
be found in the left lower quadrant, the ileum entering from the right to the 

^*\hu8 it is seen that the final site of the appendix depends on all of the fol- 
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lowing faeton: (1) rotation of the umbilical loop; (2) descent of the cecum 
from the subhepatic position to the right iliac fossa; (3) secondary adhesions 
between the opposed peritoneal surfaces; (4) the unecpial development of the 
cecal pouches; and (5) the inherent curve of the cecum and appendix toward 
their mesenteric border. 

Peritoneal Folds and Vasoular Belations. —The ileocolic branch of the su¬ 
perior mesenteric artery divides just above the terminal ileum into anterior and 

posterior branches (Fig. 23). The an¬ 
terior branch is generally the smaller of 
the 2 and passes above the terminal ileum 
to the anterior surface of the cecum, 
where it is distributed. It lifts off the 
peritoneum into a slight fold, the anterior 
vascular fold (Fig. 2-1), whose free edge 
looks downward and inward and tends to 
inclose a shallow depression, the anterior 
ileocecal fossa. The larger pistcrior 
brunch passes dorsal to the terminal por¬ 
tion of the ileum and usually divides into 
an upper brunch, distributed to the inner 
sido of the cecum, and a lower branch 
which supplies the appendix. This pos¬ 
terior ileocecal branch lies in a well-devel¬ 
oped fold of peritoneum, the posterior 
vascular fold or mesenteriolum. In addi¬ 
tion to these 2 vascidar folds, there is a 
third, the intermediate or non-vascular 
fold, which passes from the non-mesen- 
teric border of the ileum off onto the sur¬ 
face of the cecum, its free edge looking 
downward and inward. This fold usually swings off to blend in with the 
ventral surface of the posterior vascular fold, aiding in limiting the posterior 
ileocecal fossa. This fossa is bounded above by the under surface of .the ter¬ 
minal ileum, laterally by the inner wall of the cecum, dorsally by the ventral 
surface of the posterior vascular fold and ventrally by the nonvascular fold. 
Its opening looks downward and inward. The terminal pwtion of the appen¬ 
dix is often found coiled within this fossa. In a small percentage of cases 
the anterior branch of the ileocolic artery will swing downward to supply the 
appendix. 

Owing to the secondary adhesions of the dorsal surface of the colon and 
.cecum to the abdominal background, the peritoneal covering of the intestine is 
reflected from the lateral and lower aspects of the intestine to become continuous 
with the parietal peritoneum. If the cecum is lifted forward, this line of re¬ 
flection will be seen behind the cecum a varying distance from its apex. It may 



Fto. 11 .—^Arba or Pbritoncal ADaxaioNa 
Which Limit ArTAcaMBNT or Mbsbn- 

TRRT AMD TrAMSVBIISC MebOCOLON AMD 

Anchor Cscum and Ascrndino CobOR. 



Flan. 12-19.— DiAOHAim Rbpreaentjnii SauittalSeitioma Tiii«>uiiii Ahtkmdjno Cdiajk, (.bcuk AKn 

aVpkniiix, Kid.sky ani> Hai'K Wai.L. Heavy tiluek line repreni'iitH laTitniieuiii. 

12 . AHeeiiiliiu! l•<)lr>Il. eeeiiiii ninl <le|H‘iiilenl u|i|M<iiilix lyiiiK fnH-. Fi*. Ijl. AneemliiiK cnioii at¬ 
tached t<* l«»ek *“!' I*'** e<-euiii and apiM'iiilix fnv. FiK. M.—Aiieendinn eiilon and eeeiiin and 
ot niilK-ndix anidionHl Ifi liiwk widl, lip of ap|M-iidix lyiiiR fn-e. Kir. Ifi. ApiM-ndix eaiiRlit up !»)- 
hinil eolon, tip n-niaiiiiiiR fni* in Huprneolie eonipurtinent. Mr. 10. -Apia'ndix enlirely 
neritniienl. Mr. 17. -ApiH'mlix n*tnie«*eal and n-lniinlie lull eovenxl liy penlonetini. pir. 18. - 
AutH-ndix ndrcMnlie, Imw iiiveriKl liy ppriloneiiiii. middle imrtioii ndPopiTiloneal and tip pn>- 

jeetiiiR into .... Mr. 19. -Boim- and pnixiliiul liortiuii of ttp|H‘iulix nitnaxieol 

and ndroperiloiieid, tip haiiRing fn-e. (After lIunliiiRpin.) 



Fio. 20.— Same AH Fioobb. 
19, Sbbh rBOM IN Fhont, 
Xip OP Appbndix to 
Riobt. 



Fio. 21 .—Same ab Pbeoed- 
INO Kxcept Tip ok Ap¬ 
pendix iH TO Left. 



Fio. 22.—Same ae Pbeceip 
INO Kxcept that Dihtad 
Pakt or Appendix w up 
BehinoTerminalIlevh, 
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FlO. 23.— CUURHK AND Branchui of Ilbocouc Artbrt. 


be a smooth, unbroken line, but more frequently it will be irregular, resulting 
in 1 or 2 peritoneal folds running from the dorsal cecal wall to the dorsal wali. 
Ihcse retrocecal foKla inclose a fossa known as the retiwiccal fossa. The distal 
portion of the appendix may bo found curled up in this space. 

The vascnilar relations of the appendix, when it is in a retrocolic position, 
are important from an operative standpoint. As the appendix becomes caught 



Fio. 24.— lutooouo Rmion Sbowinu PaRiroNOAL Foum and Fosm. Above the terminal ileiun 
ia the anterior Ueooeoal (om limited by the anterior vaaeular toM. Below the non-vsacular fold paaa> 
Iw from the terminal ileum to blend with the posterior vascular fold or meaentery of the appradix, 
the two folds making the poaterior Ueooeoal fossa. 
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up behind the cecum and aacetading colon, its vascular mesenterj is also held up 
dorsal to the ascending mesocolon. As ailhcsions take place, the inosontcriohnn 
becomes buried and retroperitoneal, and superimposed upon tiio vessels of the 
appendix are the vessels of the ascending colon. The latter are thus endan- - 
gered if an attempt is made to attack the appendicular vessels mesial to the 
colon (Fig. 25). If in such an adult condition the colon and cecum are mo¬ 
bilized by cutting the peritoneal reflection along the outer margin of the large 
bowel and the latter with its vessels is lifted forward and inward, the remains 
of the appendicular mesentery will be found dorsal to and free from the colio 
vessels (Fig. 2G). Practically the 
retrocolic appendix usually lies so far 
to the outer side of the colon that its 
vessels may be easily reached without 
mobilizing more than the outer half or 
two-thirds of the colon.* 

Position with Beference to External 
Xandmarks. —After a consideration of 
the above it will be seen to Iw impossi¬ 
ble to mark ont a point on the surfara 
of the body which will always corre¬ 
spond to the site of the base of the ap¬ 
pendix, much less its <listal ]M)rtion. In 
the large majority of eases, however, 
the base of the appendix will lie within 
the region covered by a circle 2|/o in. 
in diameter, the center of which is 1 in. 
below .McBumey’s point. This was de¬ 
scribed bv him as a point 1 to 2 in. Fio. 26.—Oudiwb or Ilbocouc AimiBT man 
from the anterior superior spine of the Awskoix m m IIbthucouc Vmmon. 

ileum on a line drawn toward the um¬ 
bilicus. The distance between these 2 points, however, varies between 3V^ in. 
in a thin, small person and as much as 12 in. on a largo, fat abdomen. The 
junction of the outer and middle thirds of this line is, ther^or^ a safer 
criterion. 

INSTSUMKHTS HUD IN OPEBATIONS FOB APPBMDIOITIB 

The following articles should be at hand: 

S knives. 

S pairs scissors curved on the flat. 

S pairs straight scissors. 

S pain anatomical forceps. 

*This discussion has been largely taken from Hnntington's ''Anatomy of the Porito- 
nanm and Abdomen." 
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9 pain mouse-tooth forceps. 

1 pair Sue-pointed forceps (for inraginating stump). 
6 skin clamps (for fastening towels to edge of wound). 
6 artery clomps. 

8 Eocher clamps with 2% in. jaws. 



Fro. 20.— VAMUI.AII REI.ATIONR OF RuTKonouc AppBKDtx. Body cut across jiist aliow ileocolic 
junction viewed from alM>vn. A, Aorta; Ap, appendix IsriiiK lichinil the emtum and colon; I, termi- 
lud portion of tlio ileum; I*, peritoneal niflectioit fnuii latrr:il iisiiect of »>loii to lateral w.all which 
miwt lie eiit throuah in order to mnljilise the cecum; 8m, suia-riur mescMiteric artery giviiuc off 
colieu dextra anil inh-r appendicuiar vivaad wltieh is seen passiiiK dorsal to eolieu dextra to reach 
the npiieiidix; V.C., vena eava; U. ureter. 


1 aneurysm neodio or other ligature passer. 

4 s|Mnge-lioI<lers. 

Retnietotfi of various sizes (to suit abdoiiiinal walls of difTcreut thickness). 
Self-rctiiiiiiiig nttractors (if preferreti). 

Actual onutitty or carbolic acid. 

Needles; straight and curvetl intestinal, curved surgical and skin noodle. 
Catgut, plain, numbers 1, 2 and 8; ohruinic, niimlH'r 2, 

PiigiuiHtt'chcr thraid or silk. 

Pinto for appendix and soiled instruments. 

Suction apparatus. 

Drains. 

UaiiZQ sponges. 

(iaur.e pads. 

Split gauze pad. 

Dressing, ndliesire plaster, binder and safety-pins. 


One of the most satisfactory anotion apparatus is that described by Kenyon 
and Fool. (Cbap. VII, Vol. I.) By means of this apparatus peritoneal fluid 
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can be removed very quickly, tlmnnighly. and with little soiling, and the opera¬ 
tion need not he entirely intermptwl. 

The drains most commonly nml are rublter tubing, cigarette drains or e(*m- 
bination drains. The rubltcr tubing should Iw «)ft enough not tc imperil tho 
wall of the intestine. This is best obtained by long Ixuling. Hoforo using, 
each rubber tube should be pulled rather hard to test its friai>ility, h«t u piece 
come ofi and be kept inside, resulting in prolonged drainage nr snbscqnout ab¬ 
scess. A fenestrated double tube will furnish the freest drainage and will 
often allow later irrigation. The cigarette drain is made of gauze, folded so 
there arc no free edges and then pulletl through a length of thin rublwr cylinder. 
Cigarette drains can be made by wrapping the gauze with gntta-pereha tissue. 
The cigarette drain is preferable when the oozing fr«)m a raw surfaco is a little 
too great to leave unprut<vte<l, and is preferred by many for all Iluid drainage. 
An objection to the rublK‘r tubing, although it allows fiver drainage, is tho 
danger to the gut wall from the pressure of the tirm and often sharp edge of 
the tube. A <>ombination drain avoids this and has the advantages of both. It 
is a double nibls'r tulie, loosely wrapiail with •» or S layers of gauze and in¬ 
closed in another thin rublvr cylinder, simply a double tulie inside a cigarette. 
The gauze should conic just to, but should not Is- allowed to t^ivcr, the lower 
opmiings in the tubing. This allows full drainage and protects tho IhiwcI 
from the stiiT tubing. 

The sponges ami pads are made of gauze, so foldinl as to leave no ox]hvs(h1 cut 
edges. The latter should lie sewn to prevent unfolding, with a 12-in. tniw 
securely fastened at 1 corner. The jiads should Ikj done up in paekagos of (1, 
and carefully counted by 2 jXHiple la'foro and after the operation, to make sure 
none are left in the wound. \ convenient grade of gauze eontains 28 threads 
to the inch in one direction and 21 in the other. 'I'lio split pad is made of alMiut 
(i layers of gauze, 8 in. stpiare. and split halfway up from one edge, all edges 
ladng turned in and sc'wii. This is usi-d to pretivt the civiim and tho rest of tho 
field while the appendix is being cut away and the base attendml to. 

The binder is made of canton tlaniii-l. with ii single back piece reaching 
about to the midaxilliiry line on each side*, and having 4 nr !i tails on each si<lo. 
Each tail is 4 in. wide and overlaps the next one 1 in. They should bo long 
enough to reach to the anterior axillary line of the opposite side. A narrow 
perineal band is sewn to the lower edge, which is passed aniund tho thigh to be 
pinned again to the lower edge. This prevents tho binder and dressing from 
riding up and exposing tho wound. 

OPERATIVE METHODS AND CHOIOE OF METHODS 

AOUTE AFFENSICITZB WITHOUT ABSOEEa OB FEBITOMITIB 

PreparatioB of Patient.—Where the up{K;ndix is quiescent, the preparation 
can bo more thorough than in an emergency case. The patient should spend 
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the day pievioiu tq the operation qnietly and on a simple diet, and should drink 
plenty (rf water. After a li|^t supper an ounce of castor oil is given. The 
whole abdomen is shaved and then scrubbed with soap and hot water, using 
gauM, for at least 6 minutes. The shaving should include all the pubic hair 
below and to the ensiform level above. A soap poultice follows, made with a 
sdution of castile soap or of tincture of green soap, 1 part to 8 of water. This 
is left in place all night. A good ni^t’s rest is important, and if necessary 
a mild sedative should be prescribed. If the operation is to he performed early, 
no food is given in the morning. If after 12 o’clock, a cup of clear hroth, tea 
or coffee may be given at 8. A soapsuds enema, 2 or 3 hours before the opera¬ 
tion, is ordered. One hour beforehand the soap poultice is removed, the whole 
abdomen is gently scrubbed again with soap and water on gauze and then with 
alcohol, and a sterile compress soaked in 1: .5,000 bichlorid is applied. This 
remains in place until the patient is on the table, when the final scrubbing takes 
place with soap and water, ether, alcohol and bichlorid. The bladder should be 
emptied just before leaving for the operating room. 

The iodin method is preferred by perhaps a majority of surgeons. The 
abdomen is shaved the night before and a dry sterile dressing applied. When 
the patient is on the operating table, a dilute tincture of ioilin (3 per cent.) is 
painted over the whole abdomen with gauze on a sponge holder. This is allowed 
to dry for a few minutes and should then be wiped off with alcohol. If the 
iodin is loft on the skin there is danger of its being carried into the abtlomcn by 
the surgeon’s hand. Cases have been reported where a plastic peritonitis has 
been set up, with a resulting ileus. If the iodin is wiped off with alcohol and if 
the towels are clamped to the edges of the wound before opening the peritoneal 
cavity this danger will be greatly diminished. 

If the operation is perfomed in an acute attack the preparation must be 
shorter. The abdomen is diavcd and scrubbed as above, a soapsuds enema 
given and the bladder emptied. If the other method is to be used, the shaving 
must be done dry, as iodin does not penetrate a wet skin. 

Znoisiona —The 2 incisions most commonly used are the intermmevdar and 
the reettu. 

TBS INTBBMUSCULAB INCISION.— A 3-in. incision is made parallel to 
the fibers of the external oblique. The center of this should bo midway between 
the chief point of tenderness and Mclluruoy’s point. Towels are clamped to 
the wound edges and the incision deepened to and then through the aponeurosis 
of the external oUique, the latter being cut in the direction of its fibers. After 
bleeding points have been clamped, the aponeurosis is separated from the in¬ 
ternal oblique with the finger for a distance of an inch on each side of the 
wound, and the edges of the aponeurosis are retracted. The fibers of the in¬ 
ternal oblique and transversalis are then separated bluntly for a distance of 2 
to 3 in., at first with closed scissors, the splitting being finished with retractors. 
This line of separation is at almost right angles to the first cut. Great oars 
fhouU be taken net to cut the btaaehes of the last dorsal or iliohypogastzie 
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nonrei, whioh ow often be leen in the wonnA The nbeeqnent wenkening ef 
the moiolei in the ingninnl region hns frequently reenlted in hemin at that 
point These muscle ctlgos being thou retracted, the peritoneum is next very 
carefully lifted up in 2 places with mouse-tooth forceps and a small nidc ia 
made with a knife or scissors. Unless the greatest care is used, an underlying 
loop of intestine on the omentum may be cut, especially if it is adherent to the 
peritoneum. The peritoneal edges arc now seixed with artery clamps. This 
saves time in the closure later on. As soon as the peritoneal cavity is opened, 
the contents will drop back, and the opening can bo enlarged with scissors in 
both directions. If the omentum protrudes, it must bo very gently returned 
and held out of the way. An empty sponge-holder is iiscfnl for this purpose. 
SomotimoB it will be necessary to nso a gauxo pad. The peritoneal cut may bo 
made parallel to the skin incision or with the line of the inner muscle splitting. 
If it is found later that more room is needed, the incision may bo enlarged at 
either extremity. At the lower end it may be necessary to extend the cut into 
the rectus slumtli, or to cut across some of the tibers of the internal oblitpie and 
transversalis. The niustdes may have to lie cut alwvc, though often, where a 
higher exposure is needed, it is better to extend the splitting of the external 
oblique and then make a new separation of the libers of the deeper muscles at 
a higher level. The wound in the peritoneum cun later be closed by retracting 
the bridge of muscle downward and then upward. Ily this means a largo area 
can be covered through an inteniiuscuiar incision. 

THE RECTUS INCISION. —The rcctus incision is mode parallel to the outer 
margin of the rcctus muscle. Vli to ^/i in. mesial to it, its center being opposite 
a line drawn l)ctwccii the 2 nntenistiperior spines. After it has been deep¬ 
ened through the anterior sheath, the re«;tn8 muscle is cither split or retracted 
inward. The posterior sheath is then cut thnnigli with the peritoneum in the 
same lino as the anterior. One must avoid wounding not only the intestine or 
omentum but also the deep epigastric vesseds. If the latter are liable to bo 
injured in the further manipulation nr in the later suture, it is sometimes wiser 
to divide them imiiic<liatcly between 2 stout ligatures. Usually they can be 
avoided, riamps on the peritoneal edges will later prove of value during the 
stage of closure. 

CHOICE OP INCISION. —In the large majority of cases the appendix can be 
easily reached through cither of these 2 incisions. The intermuscular has a 
decided advantage in the laterocolic and retrocolic appendices and is preferable 
if a drain is to be left in. The rcctus incision gives better access to appendices 
lying in the pelvis. It also permits of better exploration of other pelvic organs 
and of the upper abdomen. A firmer wound results in rcctus cases when the 
muscle is pulled to the inner side rather than split, but if drainage is neces¬ 
sary, the latter method gives a more direct course for the tube or cigarette 
drain. 

locating the Appendix/—If then is any lesaon to snspeet the preienoe of an 
abioeas, the general eavity anst he protected by the Inseitian of game pads. Two 
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will nraally be raffloient, 1 pieced to tbe meiiel tide of the oeoiuii and 1 below it. 
The oeonm may prennt at toon at the peritoneal cavity hat been cpened. If it 
doet not, the Anger thonld be inaerted and patted ontward, hogging the ventral and 
then the lateral abdominal wall. Ihia will almott alwayt lead to the eecnm, 
which can be lifted into the wound. By following down the ventral longitudinal 
band, the bate of the appendix it located. If the cecum it not immediately found 
in thia way, the Anger Aonld be twept aoron the iliac fotta until the iliac vea- 
Mla are felt, and then upward until it it atopped by the mesentery of the terminal 
ileum. By following this ontward, the ileocecal junction will be located at once. 
Whenever pottible, the cecum thonld be rolled out of the wound and at much as 
pottible of the later work done outside of the abdomen. Ihe non-vatonlar fold 
patting from the terminal ileum down to the oeonm will often stand out at a 
convenient landmark. If these 2 methods fail to identify the ileocecal junction, 
the possibility of non-descent or non-rotation mutt be considered and searoh 
nade in the tubhepatio or left lower quadrant. Tlic cncum may be foniid and 
yet no ovidomto of tlio appendix appear to the eye or Anger. Careful palpation 
trill then often reveal its {wsition lieliind the tertninui ileum or cecum. Even if 
it cannot be felt, the cecum aliould then Ixt mobilixed by cutting through the line 
of the iMsritoneal reflection along its outer and lower margin. By rolling tlio 
cecum inward and upward, the npjNmdix will lie found lying in the loose retro¬ 
peritoneal an^olar tissue, or adherent to the dorsal wall of the cccum. When 
the appendix is found to Iks n!troccc!nl and erect, it is often safer and easier to 
divide the appendix immediately at its base, l)etwcr>n clamps or ligatures. Both 
ends should lie cauterixed and the stump attended to immediately. The ap¬ 
pendicular vcss(‘ls can then Im) tied oif, working distally from the base to the tip, 
and tlu! organ removed. The position of these vessels, lying mesial to the 
apimndix and dorsal to the cHHsum and colon and to tlunr vessels (Figs. 2.5, 2(1), 
is the ini|)ortnnt fact to remember in removing a nslnxiolic appendix. 

Ligation of the Mesentery. —If the mesentery of the appendix lies free, it 
can usually btf tied oif with 1 or 2 ligatures. It is best to crush the tissues 
first with a long clamp, stpiccxing the fat away from the Hue of ligature. This 
clamp is placed so that it is l/j in. away fnmi the appendix distally, and reaches 
proximally, almost but not quite, to the angle bctweim the base and the cccum, 
care being taken not to include the intestine. On removing the clamp, a liga- 
tnro of heavy catgut is passed with an aneurysm needle or some other suitable 
carrier ami tied snugly. The mesentery is then cut at a sufficient distance distal 
to the ligature to prevent its slipping off. Tt will often be necessary to ligate 
the vessels in small sections, each one being cut after it is tied, so as to free 
the next section to lx* attacked. This is especially true in the retrocolic type 
and whenever the appendix is kinked so that the proximal portion of its mesen¬ 
tery remains eoneealed until the distal part is eut away. 

Treatment of Stamp. —After the appendix has been freed from its mesen¬ 
tery, the burying or invnginating suture is first inserted. The adjacent field is 
then protected by a split pad, and the appendix cut off between clamps, removed 
and the base eantorixed. 
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The 3 methods of treating the stump most euniiuouly used are Hgatioii, 
burying and invagination. 

LIGATION. —Two clamps arc firmly placcii on the npiteudix >»'• apart, 
the proximal one being Vi >». fn>m the base. Tlie hitter is reiiinvetl, and a 
heavy catgut ligature tied at its former site. Thu apiieiulix is then cut ofi bo- 
tween these 2 points and the knife disearded. Tlie stump is carefully held up 
by the ligature so that the end will not i>ontnminuto any of the adjacent struc¬ 
tures, and is well cautcriml with the actual cautery. A htw heat should lie uswl 
at the end so that the stump is well charrcil. A stxfoiid ligature is then tioil just 
proximal to the first in case the former has li«*n weakeucil by the cautery. This 
may siiuccze out a little of the coutcuts of the ap]M*iidix, ami if so the stump is 
again touched with the cautery at this point. If the actual cautery is not avail¬ 
able, pure carbolic may lie usihI, being applied by a little iMitton oii tho end of 
a probe or director. It shouhl bo followed by ahidiol to stop its action. 

BURYING. —Hcforc the apjHmdix is cut away, the pursc-slriiig suturu is in¬ 
serted. This shouhl lie id’ silk or I’ageiisttvhcr thread on a round nwHlIe. The 
needle is first inserted on the side of the Isiwel 
toward the assistant, so that he may more easily 
tie the knot. The suture is made to encircle the 
base of the appendix at a distance of % in. In 
the region of the mesentery the needle must jiass 
under the vcs:-.els, so that when the suture is 
pulled taut, they will Im* included (Fig. 27). 

The suture should gi*t a gmid bite into the mus¬ 
cular coat, but care must be. taken to avoid jH'ue 
tratiug the lumen of the Isiwcl. The ends are 
then hold loosely by the assistant, and the split 
pad placeil over the rest of the field. 'Pbe ap))en 
dix is clampi'd, ligated, cut away aiid canterized 
as alwve. 'Phn wall of the ceemn is next grasped 
with thumb forceps a short distance beyond the 
purse-string and held up, the stump is crowded 
ill with small thumb fon*epH, while the a.ssistant 
ties the suture. A reinforcing suture of fine cat¬ 
gut on a round curved needle is then insi*rlcd, 
either pursi*-string, continuous Isimbcrt or Cush¬ 
ing, to further bury the stump. This last sntnro 
can he continued on to bring the peritoneum over the stump of the mesentery. 

INVAGINATION. —In iiivaginoting the stump, the purse-string of silk or 
linen is inserted just as before. A simple purse-string, whose ends do not over¬ 
lap, is the licst suture. A number of other forms of intnidneing tliis suture 
have been devised but most of them arc open to the criticism of not always 
tying snugly. This is more embarrassing when the stump is invaginsted than 
vrhen it is ligated and buried. It is not only annoying to have tho purse-string 
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l|^cA^and thta poariblj break before the invaginated base is caugh^ but the 
danger from leakage and contamination is a real one and is to be avoided if 
possible. For this same reason, in introducing the purse-string, the needle 
should not enter and leave the bowel wall too often. Five or 6 points will be 
sufficient. The purse-string should not bo used for traction while it is still loose 

lest the intestinal wall be cut through and 
it be necessary to re-insert the suture. Two 
clamps are placed on the appendix, and the 
latter cut between them. The stump is 
then well cauterized close down to the prox¬ 
imal clamp. The cecum is seized with 
thumb forceps a little beyond the purse¬ 
string suture, the proximal clamp is re¬ 
leased, and the stump is invaginated into 
the cecum by small thumb forceps, while 
the assistant tics the purse-string. 

All the instrninents that are used in the 
stage of treatment of the stump should be 
distiardcd after using and the gloves thor¬ 
oughly washed at the completion of this 
stage. A small di :h on whicli to place these 
instruments with the appendix and split 
pad will be found useful. 

CHOICK OP MKTHOD.— Simple ligation 
alone is used by many operators in all cases 
(Fig. 28). It has the advantage of sim¬ 
plicity and quickness. Where the cecal 
wall is indurated around the base of the 
appendix, it may be impossible or unwise 
to use either of the other 2 methods. It is, 
however, not as safe as the other methods, 
for if the ligature should slip off or give 
way, there is danger of leakage, infection 
or fistula formation. 

Ligation and burying avoid all danger 
of hemorrhage from the stump and at the 
same time shot the latter off from the peri¬ 
toneal cavity, but may occasionally allow the formation of an abscess in this 
shut of pocket (Fig. 20). Invagination shuts the stump off from the peri¬ 
toneal cavity and also allows the result of any bleeding or infection to enter 
the lumen of the bowel (Fig. 30). 

The Betnm of Ceona to the Abdoaon. —The stump of the mesonteiy should 
be inspected at this point to be sure of good hemostasis. If any raw surface 
exists, it should be covered with peritoneum. The cecum is then washed off 
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with hot saline and returned to the abdomen. The latter can geiuirally be 
accomplished by lifting up the retractors which should bo still engaged inside 
the peritoneum. If the ceciun be distended witli gas this should be gently 
squeezed out. (If the stump of the appendix is rigid and hard to invert, a 
device sometimes employed by the late Charles McBumoy may be useful. 
A fine catgut stitch is passed tlirough the stump and tied. The stitch, 
grasped in a mosquito chimp, is u |N>werful persuader toward inversion.— 
Editob. 

Closure.—After making sure that all pads and instruments are accounted 
for, and that the field is dry, the peritoneum is seized with 2 or <*) clamps on eaoh 
side and by these held up while its cut edges are sewn with number 2 plain cat¬ 
gut. This may be done with a simple running or a continuous mattress stitch. 
With the latter the needle is inserted at right angles to the out edges in an 
alternating direction. This everts the edges and 
gives a little greater apposition of peritoneal snrfaiw, 
but takes a little longer to insert. This suture also 
lessens the danger of the oiiientuni or intestinal sur¬ 
face becoming adherent to the soar. 

When the serous coat of the appendix is involved in 
the inflamma tory process, it is teeming with bacteria 
and must be treated as an infective agent. It should be 
wrapped with gauze as soon as it is freed from its bed. 

The muscular planes will in all probability have been 
exposed and after the peritoneum is closed, they should 
in such cases be well washed out with peroxid and salt 
solution. This will lessen the danger of intramural ab¬ 
scess. Two or 3 interrupted catgut miturca will bo 
euificient to bring the deep iiiubcIc together. Care 
must bo taken to reach the transversal is muscle, 
which retracts more than the internal obli<|ue, and may need an individual 
suture line. These muscle sutures should not be tied ti^tly enou(^ to choke 
the included fibers. If it has been necessary to cut across the fibers of the 
deeper muscles, the cut edges should be brought together with a mattress suture, 
preferably of chromic catgut. The external oblique is then closed witit a con¬ 
tinuous suture of plain catgut. Before suturing the skin, it is well to put in 
one or two silkworm-gut sutures which include the external aponeurosis and 
skin. These will tend to obliterate any dead space (see Vol. I, Chap. II). 
For skin closure, silk and horsehair are perhaps the favorite materials, with a 
variety of different stitches. The two silkworm-gut sutures will often suffice 
in an intermuscular incision, if they are inserted in a horizontal plane, rather 
than at right angles to the wound, so as to counteract the tendency of the 
mesial edge to drag downward (Fig. .31). 

SreisiBg.—A thin gauze pad, wrung out in 1 per cent formalin, is laid on 
the wound and over this a folded half yard of gauze, whidi is held in place 
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with adhesive straps (see Voi. I, Chap. II). A layer of absorbent cotton and a 
snug binder complete the dressing. 

Before applying the binder the skin surface should be thoroughly dried off. 
To accomplish this, tlie patient should bo lifted by gripping the femoral 
trochanters, so that the bend will take place mostly at the hips. The sudden 
lifting of a patient bv an energetic orderly or house officer, who seizes him by 
the loins, brings a marked strain on the ligaments of the lumbar vertebras, which 
is apt to be followed by severe backache lasting for days. lie is then placed 
gently on the stretcher, covered with a hot blanket, well wrapped up and car¬ 
ried back to bed. 

ACUTE AFPEiroiOITIS WITH ACUTE LCOAL PEBITCNITIS 

The procedure here is the same for the simple mnoval of the appendix, ex¬ 
cept that as 8<K)n us the {scritoucal cavity is <s[Msncd the fluid, if very turbid, 
is removed by a suction apparatus and pads are placed before searching for the 
appendix. During the early hours of peritoneal inflammation, the fluid is made 
up largely of serum rich in antibodies and leukocytes. They represent the at¬ 
tempt the bo^y is making to resist the invading enemy. By removing this fluid 
we decrease thb local resistance and do more harm than good. As the prtwess ad¬ 
vances and the fluid Imjcoiucs turbid from the presence of dead body cells and 
both dead and living bacteria, wc probably relieve the peritoneum by removing 
as much fluid as possible, providing it can he done without tiiidue trauma. Ex¬ 
cessive sponging does more harm than gmal, but a properly protected suction 
apparatus does very little damage and wastes but little time. 

After the appendix has hceu removed and the base attended to, the pelvis 
and right laterocolic gutter should be explored to make sure no eolU'ction of fluid 
exists in either place. If the amount of fluid is small and the visceral peri¬ 
toneum is only slightly congested, the wound may lie closed without draitiagc. 
But if the fluid is getting turbid and cspiicially if the peritoneum looks raw and 
has lost its shiny appearance, a drain should he inserted. This may lie removed 
at the end of from 24 to 48 hours if the drainage is slight, with practically no 
delay in the convalescence. If a suhsequent peritoneal abscess should form it 
will point along this tract much more readily than if no drain was inserted. 
When in doubt, drain. 

ACUTE APFEMDIOms WITH ABBOEBB 

The main object in these cases should be to bring the patient safely through 
the presmit attack. To accomplish this, the primary imlication is to drain the 
abscess cavity. Removal of the appendix is desirable if it can be easily and 
safely accomplished, but it is often wiser to leave it behind. .\ careful and 
thorough physical examination, including a rectal c.xamination. should always 
be made, in order to determine beforehand, as far as possible, the exact extent 
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and distribution of the process. An abscess at the site of the appendix may bo 
but the primary focus vrith extension to the pelvis, across to the left side, in the 
lateroeolic gutter, up to tho subphrenic region, or with rctroperiUnieal collec¬ 
tions behind the cecum or colon, and much vuliiuble evidence as to tho exist¬ 
ence of snch extensions can bo obtained before the patient is anesthctizoil. 1F 
possible, free drainage should be funiislicd to all existing collections of pus. Tho 
incision should be a generous ono and so placed us to o|M>n tirst of all the free 
peritoneal cavity. The important question of whether this is involve«l •>r not 
can thus be answered early, and with less danger of spreading tho infection. At 
the same time the general extent of tho process can Im^ determined and tho cxist- 
oneo of pelvic or lateroeolic extensions discovered. 'Plie general cavity is the«» 
protected with gauxe puds ainl tho absc’css attaekcsl. If tho oineiitum overlies 
tho mass, enibnrras.sing hemoiThagc may result from onioiital veasnls torn in 
going direi’tly through. For this reason the approach should Im) from the lateral 
aspeitt. liy passing the finger gently around b(!twe<!n the omentum and the 
parietes, a line of cleavage will Iw found opening into the abseim 

As soon as pus is cneountenMl, the suction tip is intnulnced and tho contents 
evacuated. If this is not at hami the pus must Im« romovisl by very gentle and 
careful sponging. (Open the abscess earofnily by a small opmiing, so that tho 
pus may Ixs taken up by sponges ns fust ns it caen)HW, i. c., if no suction device 
is at hand.-'-KniTou.) Further procedures will vary with tho duration of thti 
process. 1 )uring tho first few days the adhesions lu'twwn the adjae4>nt piwitoucal 
surfaces arc still soft and fibriimus, and can Im! gently B«iparnt(Ml without bleed¬ 
ing. With sneb conditions, it is safe and wist; to lisaitn and removo the appen¬ 
dix, if the patient’s gmierul condition warrants spending the additional time. 
Rut after .‘5 or 4 <luys these adhesions IsH-ome more dense and vas<nilar, so that 
as they are separated they not only bleed but offer free opportunities for further 
absorption. If the appendix presents and cjin be qiiichly and easily removed, it 
should 1x5, otherwise it is safer to leave it Isdiind, edther to slough out later or 
possibly Ixj removed at a Inter operation. If any further pickets of pus exist, 
their presence must lie determined and full drainage afforded. It will often bo 
wiser to insure depemdent drainage by additional incisiops, a stab wound in 
the loin for lateroeolic or rctrocolic collections or a posterior colpotomy for a 
pelvic extension in women. If there lie more than 1 po(*kct, each must rocoivo 
a drain of its own, which should reach well to the Imttoin of tho cavity. Tho 
wound is then closed annind tho drains without washing <»nt tho cavity. Irri¬ 
gation is too apt to lead to further spreading of the infection. ( For many years 
at the New York Hospital, we have abamloiHsI irrigation and use smdiion alone. 
Editom.) 

AOUTB APPEKDZOmS WITH AOUTB DIFFUSE PEBITOinTIS 

The indications in this group are to afford proper drainage and remove 
the appendix with as little trauma and as quickly as possible. Any unnecessary 
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prolongation of the operation will lessen materially the patient’s nhannea of 
recovery. Aa soon as the peritoneum is opened, the fluid is removed with the 
suction apparatus and the appendix located. The latter can often be done while 
the suction tip is still in place. After removing the appendix, it is often better 
■unply to ligate and cauterise the base, omitting the invaginating or burying, 
even when the cecum is not infiltrated, simply to save that much time. A drain 
to the bottom of the pelvis, leading by the appendix stump, is inserted, and the 
wound closed as rapidly as possible. The coils of intestine should be handled 
as little as possible, as the shock from this procedure and from exposure to the 
air will add greatly to the risk of the operation. The partial eventration with 
pa la sta kin g peritoneal toilet fomerly practiced was one of the msiTi causes of the 
e^y high mortality in these oases. Extensive washing of tho peritoneal cavity 
with a double current tube or by other methods is still practiced by some sur- 
The gain, however, is probably outbalanced by tho bad effects of the 
added time and trauma. A quart or 2 of hot saline, cither poured into tho 
Wound or allowed to run in through tho drain while the wound is being closed, 
will often act as a valuable stimulant to tide over a patient who needs the fluid. 
This should only be done after the major portion of tho peritonitic fluid has 
been removed. When tho patient’s condition is very critical, it is unwise to 
prolong the search for the appendix beyond a few minutes. Simple drainage 
will offer better hope than too long an operation. The shorter and gentler the 
operation in those cases the greater tho chance for recovery. 


AOUn ATPBNDIOITIB WITH PBOOBE8SIVE FIBBINOFUBUZfira PEBITONITI8 

With this very fatal typo of peritonitis, there is little hope of success. Here 
again most valuable evidence can bo obtained by a careful physical examina¬ 
tion of outlying centers of suppuration before operation. Frequently, however, 
we will bo balked by tho mental condition of the patient, if his sensorium is so 
dulled by tho absorption of the products of the disease as to make any localiza¬ 
tion of tendernera very difficult. Tho appendix should bo removed as quickly as 
possible and drainage instituted for tho adjacent pockets of pus. Tho raw sur¬ 
faces bared by strenuous attempts to open further pockets do more harm than 
good, because of the added absorption. Tf any of tho more widely situated ex¬ 
tensions can be located, they should be drained through additional incisions. 

(Even in these bad oases, the raotion tube, used with great gentleness, insinn- 
nted into the several regions w^era pns pookets are most often formed in these 
oases, may save life. The following is the routine employed by me. The sne- 
tion tnbo is passed first into the pelvis; next, along the outer surface of the 
aseending colon to the liver; next, straight across the abdomen beneath the 
omentum to the left fiank. Knally, the tube is again passed to the bottom of 
tho pelvis. The abdraten is gently masuged meanwhile.— Eoitob.) 
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AFTEB-TBEATMENT 

AFFENSIOmS WZTHOUT AB 80 EBS OB VBaSXOHTTtB 

Beturn from the Operating Boom.—During the return from tlio operating 
room the patient should be well wrappcil up and accompanied by a doctor, or 
at least a nurse. Accidents such as respiratory obstruction from relaxed tongue 
muscles, or inspired vomitus have occurred and must bo guarded against 

Posture.—The patient is placed on his back in bed, wrapped in warmed 
blankets, with hot water bags or electric pads EEAB but not tonohing his feet. 
The head must be sufficiently cxtcndiHl to insure free respiration and is best 
turned to one side. A small pillow under the opposite sliouldcr will aid in 
maintaining this position. After the patient has recovered from the anesthetic, 
a low Fowler’s position will be found more coinfortablo than the full supine. 
This is best obtained by a Oatch bed, which allows the head half of the mattress 
to be tilted upward, while the lower half is angled forward at tlie knee level.. 
The same posture can also be obtained by a buck rest or pillows beneath the 
shoulders and some support under the knees. The extreiuo lumbar lordosis 
associated with the supine pisition is thus uvoidctl and the whole body is 
relaxed. This hyperiordosis may bo one of the causes of postoperative 
backache. 

The attempt to get patients on their feet after a few days has not proved 
successful, and the more conservutivn surgeons do not allow their simple ap- 
pendicectomy cases to sit in a chair until about the seventh to the ninth day. 
(The ninth day to get out of Ixm].—Euitok.) A single half hour is sufficient 
for the first day and 2 1-hour intervals the second. After that a few steps are 
tried, and walking gradually increased until at the end of the second week the 
patient is usually able to leave the hospital. The after-treatment should not 
cease at this point. The tendency then is to bid the patient farewell, telling 
him to take good care of himself for a while. I le is apt to follow the advice for 
a week or so, then take up his full daily routine with perhaps almost full vigor. 
But he soon finds that he tiros easily, concentration is pmr and general effi¬ 
ciency is well below par. Often it is 6 months or a year before he really re¬ 
covers his full working capacity. After any abdominal operation it should be 
at least 4 weeks, and better 6, before patients begin their iionnal daily routine 
whether it bo the cares of housekeeping, social retpiiroments, or business. The 
return to work should be gradual with shortened hours at first and as complete 
a rest between work hours as possible. Simple diet and early bedtime, exorcise 
moderate both as to quality and quantity, and regulation of the bowels aro indi¬ 
cated. Women should be urged to partially undress and lie down without a 
book, for at least an hour after lunch, not only when convenient, but every day. 
It is better if they sleep, but this is not necessary. They should be urged to 
stop before they get tir^. The direction of the aftercare of these patients is 
quite as important a part of the treatment as removing the stitches. The com- 
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olete return to normal is not* accomplished at the end of 2 weeks nor of 6. 
Three months is early and it is more often 6. 

Bedatives. —The necessity for sedatives will vary according to the individual. 
Some patients will be able to go through the whole period without any drug. 
If this can bo done without too much suffering, it will shorten the period of 
discomfort and is always to bo hoped for. It can Iks more frequently attained 
if the patient is warned ahead of time that a- certain amount of pain and dis¬ 
comfort must be expected, and that it is nothing alarming. A grain of codein 
phosphate hypo«lermatically may be sufficient, and this can Ixs safely repeated 
after .3 hours. When the restlessness or pain is extreme, morpbin may bo 
necessary and should be given in full Vi-gr. doses when needed. Another indi¬ 
cation for morphin is when the attack has been precedctl or accompanied by 
diarrhea ami the excessive peristalsis needs quieting. When the patient is.of 
a nervous and approlieiisivo nature, great lajiiolit will las obtainoil from 2 or 3 
20-gr. dost's of amlium broniid given at iMiour intervals before the operation, 
and followed stam afterward by a <lraiii of the same drug by rectum. If the lat¬ 
ter is given in 4 oz. of water at 110° K. it will b<i well retained. 'This can lie re¬ 
peated every <5 to H liours in 30-gr. doses for the first 24 to .3(5 hours, with ox- 
collent results. 

Feeding. —Water slionbl not las started until (5 hours aftm- the last vomiting, 
and then in drum doses, cither hot or cold, every 1 "> minutes, gradually inercas- 
ing the amounts and intervals. In starting bnrths, albumen wahsr, tea, coffee, 
kumyss, etc., one should bo guided somewhat by the patient’s desire and the 
amount of persistence of the nausea. They are usually rcatly for these during 
the second or third 12 hours. It is wiser not to begin on “soft <lict” until tbo 
bowels have moved. Then custard, junket, toast, l)«»ilc<i or poached eggs, milk 
toast and cereals can lie used until the fourth or fifth day, when a general light, 
simple diet may be ordered. 

Bowels. —The happiest solution of this problem is to have the bowels move 
spontaneously on the second or third day. With no distention or absorption 
symptoms, we may wait even until the fourth day. A small soapsuds enema 
may then bo all that is necessary. The condition of the intestinal tract at the 
time of the operation must be considered; whether it was rather empty as a 
result of diarrhea or cathartics previously taken; or whether it was well loaded; 
whether the patient had been on a very restricted diet for a while, or whether ho 
had been eating a normal or excessive amount. A mild laxative pill at night or 
a morning saline are indicated if tho.simplc enema is insufficient. When there 
is a loaded intestine, with coated tongue and other absorption symptoms, or 
where there are considerable fermentation and gas formation, with no return 
of tho apiictite, a full dose of calomel will lie of great assistance. Ten 1/10-gr. 
doses or (5 quarter grains should be frfvcn at 1.5- to .30-minutc intervals and fol¬ 
lowed in 2 hours by a solinc. (I wait 0 to 8 hours.— Editor.) If there is no 
result 2 or 3 hours later a soapsuds enema is indicated. Four to 6 drams of 
castor oil may be preferred to the calomel and saline. After the bowels have 
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been once well started, a mild nightly pill or a morning saline will usually 
suffice if anything at all is needed. It is much better to give a small dose eveiy 
day than a more aggressive treatment every 3 or 4 days. The intestinal paresis 
following the exposure and manipulation at the time of o]M>rntiun usually sub¬ 
sides after 12 to 24 hours. The resumption of jieristalsis is irregular at first, 
so that the various segments arc not acting in unison. This is very likely to bo 
accompanied by colicky pains, which may be quite severe and are usually de¬ 
scribed as “gas pains.” They may Iw alleviated by the Iwal application of heat, 
by enemata or hot saline irrigations. The taking of food will often help to regu¬ 
late and systematize this faulty peristalsis. When it is accompaniod by dis¬ 
tention and tends to become more pronounced, the possibility of mechanical 
ileus must be recognized. 

Dressings. —If the temperature is normal and there is no abnormal ten¬ 
derness in the wound, the primary dressing may be left in place for 5 to 7 days. 
The stitches are then removed, and the wound may l)c reinfonml by small strips 
of adhesive plaster which Inu’e liecn first passed over an alcohol fiamc. Touch¬ 
ing each stitch hole w’ith a little tincture of iodin, Utforc pulling through the 
silk or other suture material, is n little extra pnH*aution against stitch infection. 
The abdominal binder may bn discarded after the tenth day, unless the incision 
has been unusually large or the muscle filters havt* Itccn cut across, when it is 
indicated for 3 weeks. 


APFENDIomB WITH 1X>0AUZBD ABBOE8B 

These pati<‘nts should remain in heil until the wound healing has rcacheil 
the level of the c,\ternal ohlitpic. An exception to this can be niade if a small 
sinus with slight dischurgit persists for some w«'cks, when the patient may bo 
allowed up and ahrtut as soon as all other l(M-nl symptoms have disappoanxl. The 
dress!)u/s should lie changt'd on the second day after the operation, and fre¬ 
quently enough after that to prevent any hacking up of the discharge. When 
the latter is copious, this may be necjcssary 2 to :i times a day ff)r a while. Irri¬ 
gations w'ith hot saline solution will aid in getting rid of the heavier necrotic 
particles or the more tenacious pus. Oreat care iriust l)n observed to see that 
free exit for the solution is allowed and that a gtmtle stream' is used. The irri¬ 
gating jar should not be held more than 8 to 12 in. above the wound level. 
Drains are to be shortcneil gradually and removed only when the amount 
of dischaigc warrants it. The custom of hh>wing out the cavity with 
dilute peroxid should only be permitb’d when there is a largo- drainage 
tube, and after the abst-css cavity is well walh-d off from the general peri¬ 
toneum. The force of the bubbling gas is sufficient, if restrained, to break 
down the softer adhesions and allow an extension of the process. For this 
reason also the syringe should be quickly withdrawn from the end of 
the tube. (Peroxid irrigations I regard as dangerous in these cases.— 
Editob. 
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AvramnoiTif with bpbbasino FEBiroMms 

Poitim.-—^Fowler’s position is of the utmost importauco in these cases and 
will add greatly to their comfort, as well as the mure important tendency to 
localize the inflammatory process. (More important for the easier expulsion of 
■tomach gas than for any other reason.— Euitok.) 

Bast for the Inflamed Peritoneal Snrfaoes.—Rrat for the inflamed peritoneal 
surfaces is indicated, and this is best obtained by stopping peristalsis. Morphin 
hypodermically and an empty stomach are the 2 most efficacious means. Lav¬ 
age should bo repeated as long as there is any vomiting or any tendency for the 
stomach to fill up from below. The body craves fluid and it must be supplied, 
but it will not bo absorbed from a vomiting stomach. A largo quantity of salt 
solution, however, will bo absorbed from the largo bowel. The 3 ways of sup¬ 
plying this are by the continuous drip, 0- or 8-oz. cnomata, and rectal irriga¬ 
tions. All 3 are useful, either alone or used alternately. More fluid will be 
absorbed from the first method if it is retained, and this depends very largely 
on attention to details. A firm tip should bo used, just long enough to pass 
well by the sphincter and so arranged ns to lie comfortably in the anal canal 
without pressure. The container should bo low enough so that any increase 
in intra-abdominal pressure, such as from cough, hiccough, or straining, can 
force the fluid back inside the tube. The latter 2 methods should be employed 
at 4-hour intervals. In addition to the rectal route, it may be necessary to give 
the salt solution subcutaneously or intravenously. The administration of suffi¬ 
cient salt solution is the most important part of the after-treatment of peri¬ 
tonitis, and too much personal attention cannot bo paid to it. 


DANOEBS AND DIFFICULTIES 

Eematoma of Wall.—Unless all bleeding points arc carefully ligated, hema- 
tiiinata may follow. In the subcutaneous tissue these arc of little importance 
and, if promptly evacuated, will not delay the convalescence. If they occur in 
the muscles and are of large size, they may materially delay firm healing. 
Small uninfeeted hematomata are absorbed in a few weeks and need not be ' 
dijrturbed, but the larger ones must be opened, the clot evacuated, and the cavity 
padkeA^^ho hematoma may become infected; if this occurs, it should be 
openej8^Sa>||n^)ed as soon as recognized. 

if^ralarMduiirida. following appendiccctomy may result from 2 causes, pro¬ 
longed draini^ or nerve injury. Where a drain has been used for a long 
period, the wound may heal without approximation of the muscle edges, so that 
a weak spot is left at the former site of the drain. The abdominal wall may 
later on give way at this point and allow the protrusion of abdominal contents. 

branches of the twelfth dorsal and ileohypogastric nerves are very likely to 
■ hd'Wonnded in making an intenmuscnlar incision, unless the deep muscles are 
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split and separated with blnnt dissection. This sometimes results in a weak¬ 
ness of the abdominal wall below and mesial to the scar, which may lead to the 
formation of ventral or inguinal hernia. 

Xnsole Atrophy.—In splitting the rectus or pulling it to one side, suftieient ■ 
nerve branches may l)e divided U> result in atr«>phy of the |»ortion of the iiinsule 
which lies to the mesial side of the sear. 

Wonnds of the Omentum or Intestine.—^Wounds of the omentum or iutestino 
made in entering the peritoneum can generally be avoided by lifting tho latter 
up between thtimb forceps. When these structures are adherent, however, 
injury is sometimes unavoidable. Such a wound should be iiumcdiatoly re¬ 
paired, in tho omentum by ligation and in the intestine by catgut suture if 
only tho serous and muscular cojits are injured, and by a double layer of suture 
if the mucous membrane is wounded. 

Hemorrhage from the Mesentery.—When the mesentery of the appendix is 
elamped, cut, and ligated in sections, one of the cut vessels may slip buck be¬ 
tween the leaves of the mesentery and give rise to emlairrassing hemorrhage. 
This is less apt to occur if the ligature is passial and tied Iwfore cutting. If it 
cannot bo controlled by a ligature plac'cil proximal to the cut (‘dge, the 2 leaves 
of tho mesentery must lie dissei'ted back until the actual blessing point is found 
and ligated. Otherwise, a hematoma of embarrassing size may form. In pur¬ 
suing a bleeding vessel in this region, therct is dangi'r of grasping the ureter if a 
long clump is used blindly. 

Piercing the Kneosa of the Ceovm.—Tho danger of the purse-string suture 
piercing the mucosa of the cecum is not great if it is inserted carefully. More¬ 
over, if a round needle is usihI, the constMiucut leakage in almost negligible, and 
will be covered by the reinforcing catgut sutun;. 

Leakage from the Stamp.—Leakage from tho stump, however, is a real 
source of danger. When the base is invaginatcil without liguturo, after cutting 
off the appendix and cauterizing the stump, there is tx^'anionally a little leakage 
of intestinal contents after the proximal clump is removed and before the stnmp 
can be turned in and the purse-string tied. I f the field is well protected with a 
split pad or other suitable means and any soiled instruments discarded, this 
may not mutter. But if the infective material runs down along tho oecnm into 
the latorocolic or infracolic or even pelvic regions, it may easily give rise to a 
subsequent peritoneal abscess. To avoid this occurrence, the proximal clamp 
should be pnt on very firmly so as to crush the tissues and the final ^ of tlio 
cautery should be with dull heat so os to well char the stumpAj^^Btl^ije best 
obtained by pinching the tube of the cautery bulb afi^^ti^C^' off the air 
supply till the tip shows no tendency to stick to the chailM nirfaee. :Distention 
of tho cecum is another factor which should be eliminated before removing the 
clamp, by squeezing the gas up into the ascending colon, lest the gas under pres¬ 
sure force its way out. separating tho cauterized edges of the stnmp. 

Hemorrhage from the Stnmp.—The posterior branch of the ileocecal artery 
divides into 2 parts behind the terminal part of the ileum. One becomes the 
810 
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artery of the appendix and the other paases to the inner wall of the ceonm. 
The anastomosis between these 2 is slight, as is shown by the small amount of 
bleeding from the appendix after its mesentery is tied off and cut. In spite of 
this fa^ oases are oeoasionally reported where eztensire and even dangerous 
hemorrhage has ooourred from the stump of the appendix. This may occur into 
the peritoneal cavity or, when the stump is invaginated, into the lumen of the 
oeoum. To guard against this when the stump is invaginated, it is necessary to 
use considerable force in applying the proximal clamp, so as to crush the tis¬ 
sues, and alsc to see that the purse-string suture dips under the vessels at the 
mesenterio angle (Fig. 27). The use of the final dull heat of the cautery also 
tends to avoid this accident. If the appendix is ligated carefully and not out 
oil too near the ligature, this will not occur. In the severe gangrenous type, with 
involvement of the adjacent ceonm, hemorrhage may occur later from necrosis of 
the wall of the ceonm. 

Adhesions. —Adhesions may offer difficulties of considerable severity. They 
are of 2 varicti(»—^tho old, firm adhesions, which are either developmental or 
tho result of previous inflammations, and the recent fresh adhesions. By 
auehoring the cecum and appendix to the background of the abdomen or pelvis, 
they interfere with the easy delivery of the lM)wel into or out of the wound. 
With tho old adhesions to the parietes, the peritoneal reflection can l)e cut and 
Hcparntion made bluntly with finger or a gauxe sponge on a holder, almost with 
impunity, if tho csnirse of tho mesenteric vessels is kept in mind s<i that they are 
not torn. Tho adhesions themselves are practically nou-vascular. Similar ad- 
liraions to adjaiwnt limps of laiwel, however, must Im s(‘]>arated with tho greatest 
care lost tho intestinal wall bo injured. Fresh inflaniniutory adhesions present 
2 stages, which must bo hnndlcil ipiite differently. In the first few days of an 
acute inflammation the appendix or loops of bowel will adhere to adjacent struc¬ 
tures because of the fibrinous exudate on their peritoneal surface. These may 
bo gently separated with the finger without fear. After tho first or 4 days, 
however, they lKx;otne finnor and more vascular, so that as they are torn apart 
a raw bleeding surfatm is left. Such a surfaitc will not only iivforin adhesions 
with whatever it comes in contact, but offers a now area for absorption of tho 
products of the existing infection. At the same time the adjacent areas of the 
peritoneal cavity and its contents are also exposed to the spreading of the iu- 
flammatory process. Such adhesions must be treated with the greatest respect 
and only disturbed when absolutely necessary. 

Dijnry to the Treter.—Tho ureter has occasionally been injured during an 
appondicectomy. It may be caught in a clamp or included in a carelessly 
placed deep ligature. 

Injury to tho Ileum or Ceoum.—Tho terminal ileum or cecum may bo pene¬ 
trated in passing a ligature through thb mesentery unless care is taken to look at 
both sides of tho latter as it is passed. 
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OAUSEB or r AILUBE 

Most surgeons have had to admit at one time or another that they were 
unable to find- the appendix. True absence of the appendix has been noted in a 
few rare instances, either at autopsy or in the dissecting room, on bodies which 
showed no scar in this region. ITsnally the failure to locate tho appendix by 
the surgeon is duo to its abnormal position or tti its Itciiig sh) hid«lcn by adhesions 
as to make its detection most ditlioiilt. 'I'his failure can often be avoidwl if, 
after proving its absence from the ordiiiaiy pwitions, the operator will inobiliso 
the ceciuu by dividing its lateral |H*ritoncal rcllection and rolling it mcsially so 
as to expose its dorsal surface. 

The surgeon may well fail to remove the appendix when a persistence in the 
attempt will endanger the patient's life. With an old alweeu cavity, walled off 
by Arm adhesions whose separation would mean the opening up of new areas of 
infection and absorption, or with a patient whose general condition will permit 
only the briefest of operations, the surgeon must often be satisfied with the simple 
establishment of drainage. 


OOMPLIOATIONB 

Infection of Uie Operative Wound. —lufcctinii of the operative wound is not 
uncommon after the removal of an acutely inflamed appendix. Tho peritoneal 
surface of the latter is teeming with bacteria, and if it is bnmght in ciontact 
with the sides of tho wound, they arc (juite likely to he contaminated. This 
danger can be lessened by keeping the apisnidix wrapped in gauze after its 
mesentery is cut, or earlier if possible, ami by careful washing of the separated 
inhscles after the peritoneum is closed. When an abscess has forino<l, it will 
Ikj shown bv the presence of a tender mass niider tho scar, aecoinpaiiiod by a 
little elevation of temperature and pulse-rate and an increase in tho number 
of loukoevtcs and percentage of polyuiorplu)nuclcar8. If such a condition is 
left unnoticed, it undoubte<lly pre<lispo8cs to thrombosis. Theroforo, any 
delay in the return of the temperature to normal calls for an inspection of tho 
wound, and if the latter looks at all suspicious, a probe or grooved director 
should be inserted. When pus is found, the wouinl should bo opoiiod widely 
as soon as tho fact is rccognizc<l, the contents well ovacuntc«l, and the cavity 
packed with gauze. The application of tincture «if iodin to the alMa-css cavity 
will hasten healing to a marked degree. This should not Ix) used, however, if 
there is any chance of its getting into the peritoneal cavity, where it would 8i:t 
up an adhesive peritonitis. If the process clears up in a few days, it need not 
delay the convalescence. If the process penetrates to tho deejj layers, it may 
weaken the scar sufficiently to predisp^isc to ventral hernia. 

Peritoneal Abscess. —A subsequent peritoneal abstsiss may develop at any 
time after tbc opcrati«)n, but rarely after Its days. .\ litth< leakage from tho 
stump may run down into one of the dependent portions of the peritoneal cavity 
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and give rise to a alow foming proceas which is localized by adhesions of the 
adjacent coils, to be recognized later by a little rise in temperature, pulse-rate, 
and blood count with deep tenderness. The latter may be elicited on rectal 
examination. This condition may follow the use of too shallow a drain or its 
premature removal, or a deeply situated collection may not have been recog¬ 
nized and drained at the time of the operation. The most frequent sites for 
such conditions are in the pelvis, the subcecal fossa, and the latcrocolic gutter; 
more rarely they are found to be subphrciiic or in the loft iliac region. Such 
a process will oftm bo self-limited and may be absorbed. When it is situated 
deep in the pelvis and the symptoms arc subsiding, delay is justifiable, as the 
risk of soiling the general cavity in opening and draining the abscess must be 
taken into account. If it does not subside, drainage must bo instituted with as 
little trauma as possible, either through the old incision or by a fresh one 
directly over the lesion. 

Feoal Fistula. —Fecal fistula has become an infrequent complication, owing 
to better technic. It is (Xfcasionally seen when the gangrenous process has 
extended beyond the base of the appendix to the adjacent wall of the cecum. 
Pressure from too rigid rubber drainage tulics may load to necrosis of the in¬ 
testinal wall. In the large majority of instances they will close spontaneously 
within a week or 10 days. Occasionally they persist for a longer period and 
may need a secondary operation, with excision of the fistulous tract and closure 
of tlie opening in the bowel. The latter should l)c reinforced with 2 or 3 addi¬ 
tional layers of T.einbcrt sutures or by an omental patch. While the fistula is 
running, the skin should be carefully protected from the discharge. When the 
discharge is profuse, this is best done by some form of suction drainage, either 
by a filter pump or 2-bottlo syphon method. After the discharge has decreased 
to a small daily amount, a bland ointment, preferably made up in lanolin, will 
be BufScient to protect the skin. 

Hem. —Hens is one of the complications most to be feared. It may be 
adynamic or mechanical. The adynamic or jniralytic form is liable to be 
brought on by excessive handling and exposure to air of the intestines at opera¬ 
tion. It is often associated with a progressing peritonitis. A severe type is met 
with in mesenteric thrombosis. The distention is pre^syessire and becomes 
marked. There, are less colicky pain, nausea, and vomiting than with the me¬ 
chanical form, but these symptoms do occur. No feces or gas is passed by rec¬ 
tum even after onemata or irrigations, except what is already in the lower 
colon. 

The mechanical form is due to adhesions which kink a o>il of intestine, 
bands comprt'ssing the bowel, or volvulus of a coiL The pressure of a drainage 
tube may bo shiKcient to compress the bowel. A loop of intestine may bocomo 
caught in a herf^ial opening or in one of the peritoneal fossa:. The symptoms 
are more inarked'tban the dynamic form, though the diagnosis is often most 
difficult to make. Thiiivpain is more colicky, corresponding with the peristaltic 
attempts to overcome theNobstmetion, and is often associated with visible peri- 
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atalsM. The distention appears early and is progressive, varying in character 
with the site of the obstruction. The adynamic form can usually be relieved by 
non-operative measures. Simple soapsuds enemata, followed by colon irriga¬ 
tions of hot saline solution, enemata of alum water (2 drams of powdered alum, 
to a pint of water), or ox gall (half ounce to the pint), or turpentine (2 drama 
to the pint) arc often effectual. Hot turpentine stupes to the whole abdomen 
changed frequently for 20 minutes may las rcpiaited every 3 or 4 hours. The 
hypodermic nso of atropin sulphate or of eserin in l/<>0-gr. dom's can l)o re¬ 
peated every 2 or 3 hours until general effects are noted, llccently pituitary 
extract has given excellent results in a few eases. 

For the mechanical form of ileus, celiotomy and relief of the obstruction 
are necessary. If the distention is extn'ine, an ileostomy or colostomy is some¬ 
times indicated. A certain amount of intestinal stasis is the rule after any 
abdominal operation, but it should not last much more than 24 hours. After 
this the diagnosis between the paralytic and mechanical ilens is most important 
and most difficult In order to lie successful the operatiui* must l)e performed 
early. In cither form it is of greatest importance for the patient to get as 
much salt solution as he possibly can, Imth by rectum and subcutaneously. 

Thrombosis. —Thrflmb(»8is following appcndiccctoniy is seen most frequently 
in the femoral vein, usually the loft There is pain, dull and heavy in char¬ 
acter, in the affected thigh w'ith tendemoss over the course of the affected vein. 
There may bo some edema of the extremity with slight local cyanosis. It may 
appear at any time up to 3 or even 4 weeks after the operation. The patient 
should be kept ffat in bed with application of heat or cold to tlio affected region. 
A snug bandage over cotton will add comfort, (lomplcto rest will greatly lesson 
the danger of cmimlism. 

Hesenterio Thrombosis. —Mesenteric thrombosis is an uncommon sequela. 
The onset is sudden and marked with severe abdominal pain, nausea, vomiting, 
and considerable prostration. These are soon followed by the picture of acute 
ileus. Where a small area of the intestine is affected, an early partial entcreo- 
tomy may be successful, but the pri^osis is well-nigh hopeless. 

Pylephlebitis.—^Pylephlebitis is usually fatal when it follows i^pendioitis. Zt 
is more apt to develop where the mesentery of the appendix is thrombosed, thiok 
and edematous, or where the appendix has ruptured into the mesentery and an 
absoeu has developed between the 2 peritoneal layen. It is oharaeterixed by a 
vny irregular temperature, with repeated chills and high pulse-rate. Later, a 
tender, enlarged liver can be made out and jaundice appears. Operation is contra¬ 
indicated and nothing can be done beyond easing the patient. 

Pulmonary Thrombosis. —Pulmonary thrmnbosis is ushortsi in with severo 
pain referred to the portion of lung affected, often with diilly sensations and a 
rise in temperature with increase in rate of pulse and respirations. If the area 
involved is sufficiently large and near the surface, definite physical signs can 
be made out. The pn^osis is usually good, unless a very large portion of the 
lung is affected. 
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Puiunoiiia. —Pneumonia following appendicitis is not at all uncommon. 
It usually runs a rather mild course, with an early resolution by lysis. The 
outcome is favorable in the large majority of cases. 


BEBULTS 

The mortality after appendicectomy will vary greatly. Among the de¬ 
termining factors are the duration and severity of the disease, the existence of 
complicating peritonitis, abscess or retroperitoneal cellulitis, the skill and enro 
of the operator, and the general coiulition of the patient. 

In a large series of cases collected by Coffey the gross mortality was 7.4 
per cent. But if operation is performed early in the disease, it should be below 
2 per cent. Many surgeons have had 100 consecutive cases witliout a fatality. 
When a spreading peritonitis exists at the time of operation, the mortality will 
be between 5 and 10 per cent., oven with the most ideal care. 

The end results, when the patient recovers after the operation for acute 
appendicitis, are very satisfactory. An improvement in general health is the 
rule, and it has hut few exceptions. Occasionally they will complain of more or 
loss persistent pain referred to the cecal region, which is usually due to ad¬ 
hesions. These may lead to ileus and nxpiiro further operative intervention. 
The mortality after interval operations should bo less than 1 per cent. 

The cure after an operation for chronic appendicitis will depend largely on 
the correctness of the diagnosis and the coexistence of other lesions, such as 
right upper quadrant disease or renal stone. 'I'lie relief from symptoms of 
“intestinal indigestion” is almost always most marked after a few months if 
not immediately. 
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Or£BATION8 ON TIIK PBUITONISUM 
Ekank S. Ha'I'iikws 

ACUTE PERITONITIB 

Tlio rcHultH of tiio tmitiiiciit of (Imh HcrioiiH liiM'iiM) linvo iiiiirvcl«>tiHl,v im¬ 
proved within the last 10 to lA yeara. Tlic im|irovcm('iit ntdouiulH to tlio 
credit of both physicians and siir^eons—1<» tlie phyaiciana becanan the caa<i8 
are more early referred to the anrgeona for operation. 'J'ho points in trciit- 
meut whicli seem to Iw of tlic greatest iin{)urtanc‘c arc: 

1. Prompt diagnosis. 

2. Operation before tlio «implcto dcvcioiiment of the symptom-csiinplcx 
which wo now associate with the terminal stages of the disease. 

3. Short operation in bad cases. 

4. Restricting ojieration to essentials, wliieh nsnaily means removal of 
an infei’ting fisnis, snch as an ap])endix or a gall-bladder or a elosnro of a leak 
in a hollow visims. 

.'>. Ilcttcr understanding of drainage principles. 

(». Abandonment of cathartics Itefoni and after operation. 

7. Administration of fluid by other than the stoniacli route. 

Peritonitis is usually a secondary disease. When it is primary or idio¬ 
pathic, it is usually terminal and hence hojwless. The infection enters through 
wounds which may bo accidental or surgical, but vastly more often docs it 
follow an infection of ono of the hollow viscera, the normal or abnormal flora 
gaining entrance to the peritoneum either by means of an inflammatiiry or 
traumatic lesion of the viscus. Irritant solids or fluids (gastric or pancmatic 
juice, bile, urine, feces, etc.) may complicate the picture, (lastric and pan¬ 
creatic juices will produce a profound shfx-k on which the pcribmitic symp¬ 
toms are grafted as soon as the bacteria do their work. 

Little will bo said in this chapter of treatment baaed on bacteriology, be¬ 
cause we rarely know the bacteria or their virulence until treatment has been 
well established. No doubt prognosis is miu'h imMlified by bacteriology, but 
it is only in special cases that the time of operation or the kind of operation 
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will depend on bacteriology. The gonococcus and pneumococcus varieties will 
occur to the reader as exceptions in some degree to this statement 

The peritoneum is an actively secreting and absorbing surface whose area 
is about that of the skin surface of the body. Foreign particles and fluids 
absorbed from it appear in mediastinal nodes or blood stream in a surprisingly 
short time, and this absorption goes on largely independent of changes in the 
body’s posture. When the peritoneum is subjected to a chemical or me¬ 
chanical irritation, we may distinguish 2 effects. First, there is a rapid se¬ 
cretion of fluid at first with few, later with many, leukocytes; second, there 
is a formation of fibrin, which isolates the irritant from the remainder of 
the peritoneal cavity. The exuded fluid cither makes its escape through a 
wound if one is present or is absorbed by other portions of the peritoneum, 
such as the diaphragmatic. Jlut the second process which glues together the 
peritoneal surfaces is soon complete, and nature's task of isolating the irri¬ 
tant from the peritoneum is accomplished. If there is a wound, drainage 
inay continue but in diminished amount and comes from the walls of the 
drainage tract and not from the peritoneum. If peritoneal secretion con¬ 
tinues, it must then bo taken care of as it was before the peritoneum was 
opened, by absorption through lymphatics and blood-vessels. 

One fact is established. There can Iks no method of perinaiicntly drain¬ 
ing the pcritoiionm on to the skin surface of the body. Such drainage can 
bo continued no longer than is necessary for nature to isolate a portion of the 
peritoneum from the remainder. In view of experimental and clinical evi¬ 
dence, a quc»tion, then, that we ask ourselves in treating widespread peritoni¬ 
tis should be: Will drainage for the few hours during which it is possible 
bo a material aid in treating the peritonitis ? We are not, of course, speaking 
now of the drainage of an intraperitoncal abscess or the quarantining of a 
suppurating viscus from the peritoneal cavity. 

It is difficult to arrive at conclusions regarding methods of treatment by 
comparing different operators’ statistics, because tliere is every gradation be¬ 
tween the mildest and most severe peritoneal intlaimnation, and no clinical 
criterion separates cases into discrete classes, but they grade insensibly into 
each other. Further, with the short incision and rapid removal of a focus, 
we are unable to state in a given case just how extensive the peritoneal in¬ 
fection is. The exudate may bo ovcrywhere, yet the injected peritoneum, with 
dulling of its normal glistening surface, may be limited to a small area. 
Terms such as general, diffuse and spreading, as applied to peritonitis, are 
used with variable meaning. Cases are even included under these headings 
in which cultures from the exndate prove negative. 

A stage may arrive in peritonitis in which no treatment can avail, and the 
decision as to what coses are to bo included in this group and whether these 
cases are to be excluded from onr operation lists modifies our statistics ac¬ 
cordingly. A surgeon who operates in several hospitals may be able to observe 
differences in the average severity of his cases in the different institutions. 
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We should aim to prevent rather than cure, and here the field is large. 
Early treatment of gall-bladder, appendix, and gastric ulcer will prevent many 
cases of peritonitis. If we could know which typhoid ulcers will perforate, tho 
time to operate would be before tho perforation takes place. 

THE HOH-OPEBATIVE AHD PBE-OPEBATIVE TBEATBIEHT 

There can be nu doubt tliat j>eritouitis of some kinds sultsitlos with little 
or no treatment. The dense adhesions that wo frequently see about various 
organs testify to tho fact. In some of these cases the bacteria have been con¬ 
fined to the infiaiucd risens so that the peritonitis must be thought of as 
due to the toxins of bacteria rather than to the germs themselves. Then 
there is the peritonitis which leads to localized abscess which may succeed in 
discharging into a follow visciis, or even cxtcnially, and finally there are 
diffuse and general types of inilamination. 

To recommend a different treatment for the different grades of inflamma¬ 
tion and to apply it properly would presuppose a clinical ability to rccognizo 
tho various forms and differentiate them accurately. 'J'bis we can do in many 
cases with scarcely ap]iroximatc accuracy. Some would say “when in doubt 
operate,” as it is better to make the mistake of oiwrating on some cases that 
might recover without it than to allow our conservatism to withhold operation 
until a time when ojieration is without avail. It is not wise, however, to let our 
judgment, which should grow with cx|)ericiuv, be dethroned by any auch 
simple fonnula. Each case must be judged on its merits both as to whether 
and when to operate. 

Practically, however, we find that the criterion which guides ui in determin¬ 
ing the question of operation more than anything else is our clinical experience 
with infiammations of each particular organ. 

Experience has shown that gangrene with rupture of tho appendix and a 
resulting abscess or diffuse peritonitis is so common in inflammations of this 
small organ that tho part of wisdom is to unticiimto trouble by removing the 
appendix Iwfore serious peritoneal complications arise, and the decision is 
made easier by the known uselessness of tho appendix. Tho Fallopian tube, 
however, in its iiiilaiiuiiatioua btdiaves quite differently and wo usually apply 
tho non-operativo treatment, even in acute cases. If tho salpingitis is gonor¬ 
rheal (and it is rarely a mixed infection) wo are safe in assuming that the 
peritoneal inflammation will localize the tubal one and not result in general 
peritonitis and death. The distended ttibc rarely ruptures from traumatism, 
and a gangrene, which is an every-day occurnmee in tlio appendix, is quite 
unusual in tho Fallopian tube. There are other bacteria whose behavior in 
the pelvis is quite different. Tho puerperal pyogenic infections are among 
the most serious, but even here conservatism is tho usual course to pursue. 
The milder ones disappear spontaneously and the more severe arc not benefited 
by radical surgery. A hysterectomy often does not check the bacterial in- 
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vasion, oven when it does not itself kill the patient, as it often does. Puerperal 
infections may run their course without any peritonitis, even the fatal ones. 
If, however, the infection does spread to the peritoneum, operation may be 
necessary but at the same time may have to be incomplete, that is, fail to remove 
the focus in the uterus or tube. Operation then has for its aim the closing 
off of the process from the free peritoneum, leaving the patient still to con¬ 
tend with a suppurative process in tubes or uterus. 

The gall-bladder occupies an intermediate position between the appendix 
and uterotubal processes. Its attacks of inflammation frequently subside, 
leaving thickenings and adhesions. On the other hand, they may give rise to 
perforations and diffuse (Hiritoiiitis. 

Acuto ruptures of stomach and intestines, including typhoid, call for 
imincdiato operation. Whatever may be said of inflaiiunations of viscera 
while the inflammation is confined t«» the viscus, we iKsliovc that the great 
majority of surgcNius would always advise operation in diffiist; jicritonitis, 
unless the patient is in extremis. Waiting for a spreading jwritonitis to wall 
off and form an abscess is a dangerous pris-edure, particularly so in the hands 
«if the in(;x{K!ricn(‘cd, who most often resort to it. However, wo must recog¬ 
nize that there is a useful field and a fairly large one f«)r non-operative treat¬ 
ment, first, in the tyijes that may Iks rcasonahly (‘xpccted to Isc local, second, 
when consent for operation is refused, third, when other serious conditions 
make operation unusually hazardous, and* fosirth, while operation is being 
arranged for. 

The modern Iselief us to the resistance of the })critonoum to infections has 
greatly ehangesd. A few years ago nothing seemed more serious than the ex- 
posuro of the peritoneum. Now we hwk upon this membrane as having greater 
bactericidal activities than other tissues. Thus we often spill j)us in the 
cavity in the course of a jjclvic oiwrutiou, remove it with sponges and close 
tho abdomen without drainage, with the frequent result that the peritoneum 
takes care of tin! inf(H!tion, but a siipimration is started in the abdominal wall. 

Opium Treatment.—Hefore the days of lapun)tomies the opium ti-eatmcut 
was the accepted one for peritonitis. It had one very good cfftvt, its action 
immediately stilled the peristalsis in that great spreader of infection, tho 
small intestine. This is now done in a Iwttcr way, and the ohjection to largo 
d«)8eB of morphiu is obviated. Tho objec*tion to it is that in the early hours 
of jteritonitis, when there is greatest danger from tho wriggling of tho small 
intestine, morphiu obscures tho symptoms and leads the physician into a 
fool's ])arudise. The lessened pain and vomiting are taken us signs of im- 
pnweinent, though tho peritonitis may be steadily progressing. 

Yates has recently urged the use of opium at tho beginning of a peritonitis 
in these words: 


‘•Tfic ndininistnitioii of sufficient opium to frunrantcc tho miiiisito frooduni from 
luurciiiciit is of uliiiost o<iuiit [to Inslily quiet] iniportaiico, iiotwitiistiindiiia tiic more 
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or leas fancied dangers of masking symptoms or of inducing tympanites. Starvation 
does not immediately nor docs it always completely control jHiristnlsis; and, in addi¬ 
tion, intestinal activity provoked by Iwal toxic irritation merits «s>itsideration. The 
value of this means of controlling the dilTiisioii cansiiig the early, which is the most 
dangerous, absorjition has not been sufficiently r«H*ogni»'d.” 

Fostoral Treatment.—Murphy anya that pcistttre in ]>critnnitis is of groat 
iniportunco. 'I’lie head t)f the Ix’d should 1 m( niiaod as atMiu ua tlio dingiioaia is 
made. Ill this regard ho luakea no diatiiictiou aa to wiiother the pnavaa is 
beginning in the upjier or lower abdomen, but raises tlio head in all eases. 
The position is maintained in transferring the patient to the hospital and op¬ 
erating room. Thu whole aubjiH't of jHiatiiral ilraiiiage is considered under 
the postoperative treatment of peritonitis. 

Cathartio Treatment.—These drugs wore uaetl much more in former thiys 
than now. The surgical objections to them may Im‘ consider(>d under 'J heads: 

1. They disseminate a pi>ritonitis. They increase peristalsis, es])(Hunll.y 
of the small intestine, et a time when nature's method is to inhibit it and 
thereby keep the process contined to the region of the starting point. 'I'hn 
danger from this cause varies much, however, with the hration of the fiauis. 
There may be comparatively little dangi'r fnmi this cause in a low lying 
tubal iuflanimution or appendix lying to the right and ladiind the colon; on 
the other hand, the danger is great when the intlamed appendix lies among 
small intestinal coils. 'I’ho stock answer of the physician who uses cathartics 
in acute abdominal conditions is that he lias semi many cases much improved 
at once by “a good cleaning out.” 'I'his is no doubt true, but these aiii the 
eases in wliidi the cathartic has ojMirated and in which tlieni probably was 
no active jieritonitis in the region of the jawitoneum that would lai unfavorably 
inHuenced by this |>eristalsis. 

2. 'J'hc s«H-ond harm from the use of <-ntharti(>s is smi in the eases where 
they have Im'cii unable to pnaliice an evacuation. In these eases the symptoms 
of acute obstruction arc added to those <d’ )H'ritouitia, that is, more vomiting 
and greatly increased abdominal tension. 'I'lie lawt illustration of this is seen 
in appendix cases. The peritonitis w'ith arrested peristalsis may bo considered 
to tirst alTcct the lower ileum, so that no Iluid can lai made to pass that jaiiiit. 
Then, ns the cathartic causes the intestine alsive to fill with fluid and to in¬ 
crease its iieristnlsis, there is no relief but in vomiting. We see tiai many pa¬ 
tients whose symptoms immediately b»s;omo aggravated following a cathartic 
to believe that these objwtions are theoretical. 11 has seemed to me that nearly, 
if not all, my fatal appendix cases had licen given cathartics. Morfihin makes 
the cathartic treatment worse by IcBsening or preventing the vomiting that 
miglit otherwise promptly rid the stomach of tlu* olTending cathartic. 

Case: A viRonuis man was sniised with seven* cramps at (5 p. M.; diirinff Ibe eveii- 
injr a diajfM"sis of ap|)eiii1ieitis was made; divided doses of ealoiiiel wen* aiveii in tin* 

first half of the nitcht, also iiiur|)bin for the pain. In the iiioriiinK, the ..1 bavin;; 

failed to work, hourly dram doses of salts wen* given; inon* tnorphin was tbought neees- 
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laxy. When leen at 8 p. u., that is, 81 hours from the onset, the abdomen was rigid 
and greatly distended. There had been veiy little vomiting until an effort was made to 
give ether. Fluid then ran from the mouth in an almost «>ntinuou8 stream. It was 
found impossible to continue the anesthetic. An incision was quickly made, and the 
appendix, which lay immediately beneath the incision, was removed and drains were in¬ 
serted. The patient succumbed in another 24 hours. There is little doubt that ca¬ 
thartics kiOed this patient. 

Stomach washing can only partly remove the danger of an anesthetic m 
such cases, for the stomach dlls up as fast as emptied. The danger increases 
with the relaxation that the anesthetic produces. 

The Oohaner Treatment. —This is a non-operative method recommended in 
the treatment of appendicitis and diffuse peritonitis. The purpose of the 
treatment is like that of the old opium treatment of peritonitis, to still peristal¬ 
sis in the small intestine, thus favoring localization of the process. The fol¬ 
lowing is an outline of Ochsiier’s treatment: 

1. Operation is urged in cases seen within 48 hours. 

8. No food, water or cathartics are given by mouth. Water may be begun in 24 
to 48 hours. 

8. Gastric lavage if there is even a tendency to vomiting. Retieat as often as 
necessary. 

4. Water and nourishment are given by rectum at intervals, but never in quanti¬ 
ties of more than 3 or 4 oz. 

6. No evacuant enemas are given. 

6. Avoidance of abdominal massage under the name of examination. 

Ochsnet's views on this treatment as applied to appendix cases may be illustrated 
by 3 quotations from his “ITandbook of Appendicitis.” 

“MoBumey for instance says, speaking of gangrenous appendicitis, that ‘recovery 
from such an attack without operation is inconceivable’ and many other authors are 
quite as positive on this point. That this theory is not correct, I have demonstrated 
many times by operating on those patients at various intervals after such an attack, 
and have shown that during the attack the appendix was indeed gangrenous.” 

“When I first examined this patient he was in a farm house; there was no trained 
nurse available, neither were there trained assistants at hand. The patient’s tempera¬ 
ture was 104* F., his pulse 140; his abdomen was enormously distended; his features 
pinched and he was delirious. My experience with similar cases had taught me that 
whenever I operated upon patients in this condition the patients invariably died. . . . 
I have learned that this case belonged to n class which practically never recovered after 
operation, if it is done while the condition is that in which I found this patient and of 
whidi a large majority recover if the treatment is followed which I have described. In 
this cose the operation demonstrated tho fact that the child had indeed suffered from 
a diffuse peritonitie due to a perforation of the appendix, and still, with this treatment, 
within two days was practically out of danger and went on to a complete recovery 
from this acute attack, the only pathological condition remaining being an enterolith 
in a perforated adherent appendix together with diffuse peritoneal adhesions. 

“The nutrient enema of 8 to 4 oz. every 8 to 6 hours will overcome the feeling of 
hunger to a great extent, and patients will not suffer greatly even if it is necessary to 
continue the exclusive rectal alimentation for three or four wedn, although it is 
ahnost never necessary to continue this treatment so long.” 
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It will be Been from the quotations that Ochsner himself is not restricting 
the treatment to such appendix cases as are mild in character with the idea 
of preventing diffuse peritonitis, for he urges operation as much as anyone 
else in the first 48 hours. But it is distinctly stated that by it we may cure 
diffuse peritonitis and gangrene of tlio appendix. Others have extended this 
treatment to peritonitis of other than ap{)cndiccal origin and indeed it would 
seem to be equally applicable to Fallopian tube or gall-bladder inflammations. 
'Hie treatment is said by Oebsner not to be applicable to children and old people; 
to the young because they will not coiqierato and stumucb washing is too dif* 
ficult; to the old because they do not tolerate prolonged rest in bed. 

Ochsner’s plan is probably the best one devised for the non-operative 
treatment of peritoneal or tbreatened peritoneal inflammation, as it seeina to 
check peristalsis effectually. 

But it seems diflicult to believe that there is any stage of a purulent peri¬ 
tonitis in which the patient would not be better off with an external vent for 
the exudate and with bis fiHMis of infection ranoved, we relieve him of just 
so much infectious material that the laidy must otbenriso disposo of. Further, 
there are too many surprises in the peritoneal cavity to make it safe for the 
practitioner of average attainments to wait, in a diffuse peritonitis, for an 
improvement that may never come. A vent to the fluid wo boliovo is always 
an advantage and wo consider it safer to ojicrato on any day of the disease, in 
bad cases, doing the operation ns quickly and with as littio disturbance of the 
patient as possible. Should operation, however, bo interdicted for any reason 
or postponed for a few hours, as, for instance, until the surgeon arrives, in 
peritonitis of any origin, those responsible for the case can scarcely do better 
than to follow Oehsncr’s treatment in every detail. 

Applications of Heat or Cold to the Abdomen.—These have been in use for 
a long time, but still the decision as to which to use in a given case or how 
much good they do is hard to make. An icc-bag in the presence of tender¬ 
ness and rigidity seems to somewhat anesthetize the parts so that an examina¬ 
tion may be more satisfactorily made. Cold is iisualiy agreeable to the pa¬ 
tient so long us temperature continues and it at least docs no harm. Heat 
is more agreeable in the subacute or chronic inflammations. Applied to the 
abdomen, there is aomo reason to think that it increases peristalsis. 

WHBK HHATJi WB OFEBATB V 

1. When an inflammation is eonflned to a yisoni, and has not involved the 
peritoneum over it, wo are guided by the tisual behavior of such structures in 
inflammation, that is, whether the danger of operation is greater or less than 
non-o{)crativc treatment. All are agreed that a catarrhal appendix is better 
removed in anticipation of trouble. A gonorrheal tube may recover, and there 
is no great danger in delay. 

2. In what seem mild peritoneal inflammations about organs not likely to 
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rnptim the Ochsner treatment may be employed. The patient is watched 
with great care. Blood examinations are made frequently and are compared 
with changes in temperature, pulse and local examination. 

The sign of greatest value in determining what is going on inside the 
abdomen is muscle rigidity. It is absent in colics of all kinds and usually 
after trauma, such as contusion of abdominal wall or organs. It is present 
with peritoneal irritation, whether this is due to inflammation or is chemical. 
I have seen the whole abdomen rigid a few minutes after rupture of a gastric 
ulcer.' Rigidity, pulse, vomiting, and facies in the order mentioned are re¬ 
liable signs of trouble. Of greatly less impurtuiice are leukocyte count, tem¬ 
perature and pain. Pain is notoriously unreliable, as any inflamed organ 
gives it, while its cessation may mean either iinpruvement or gangrene. Taken 
by itself, the leukocyte count is a poor guide to the degree of peritoneal in¬ 
volvement, for an increase may occur with localization and abscess formation 
or may mean an increase of an inflammation in an organ rather than the peri¬ 
toneum. A leukocytosis following a stab wound could mean cither a peritoni¬ 
tis or an infection of tho abdominal wall. 

It is unfortunate that it is so difllcult to impress tho student and prac¬ 
titioner with the signiflcanco and value of alxloininal rigidity (a protective 
reflex) as a sign of an underlying peritoneal irritation. The difficulty arises 
because we have no standard of comparison. Its degree and extent cannot be 
stated in figures as can pulse-rate, temperature, leuk(Ktyto count and blood- 
pressure, but is learned only by experience in examining many abdomens. 
No little training is necessary to differentiate true imiscio rigidity from 
contractions of muscles from ticklishnoss or those that arc voluntary or hysteric. 

3. When a hollow visons has perforated, operate at 0111*0 and close tho 
leak. It is questionable whether tho condition of sluKik resulting from the 
rupture and iiitrajieritoneal discharge of visceral contents ever warrants a de¬ 
lay of oven a few hours. It cannot be denied that nature may close those 
openings, as in some bullet wounds of the intestine, but tho brilliance of opera¬ 
tive results diiuinislies as the time from rupture increases. This is nowhere 
more evident than in acuto gastric and duodenal perforations. 

4. An intraperitoneal abseess domands incision and drainage. Experience 
has taught that these abscesses can bo opened safely traiispcritoncally without 
waiting for them to reach such size that opening docs not invade the free 
I'avity. A moderate delay is usually not hazardous, that is, the patient can bo 
sent to a hospital. Occasionally it may be wise to postpone operation in a 
pelvic nbsdfss in women. When the abscess is small, it may bo difficult to 
reach and to drain through the cnldesac of Douglas. A few days later it 
may be done safely with little anesthetic and a laparotomy is avoided. 

5. Diffuse, spreading or general peritonitis should bo operated on at once 
except when the patient is in extremis. The results will depend in a large 
mcasimt <111 the'duration of tho peritonitis. Murphy’s good results (2 deaths in 
61 cases of '^general free suppurative” peritonitis) were obtained in patients 
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all of whom wote operated on within 40 houra of rupture of appendix, atomaoh, 
or intratine. 

I should hesitate to recommend the Ochsner treatment in any case where a 
spreading, diffuse, or suppurative peritonitis was believed to be present, but, as he has 
emphasized, the operative results will vary largely aecnrding to the patient’s surround¬ 
ings, the period of the disease and the operator’s skill. 

OFEBATIVE TBEATHENT 

Preparation.—No food should bo adiuinistcrcd before operation, but if 
there is food in the stomach, or regurgitated intestinal contents, a stomach 
washing should be done just before the anesthetic is given. A strngglo with 
the patient should be avoided if possible, and this is usually possible if the 
lavage is given in a skillful manner. As the saving of time is important, the 
iodin disinfection of the skin is to be recuinincnded, as it can bo applied while 
tlie anesthetic is being administered. Ether, by the drop method or closed 
cone, is the anesthetic of choice. It is safer than chloroform. It is to bo 
given in as small a ipiantity as jiossiblc. It is beat to have the patient on the 
operating table when the etherization is begun, so that the draping and skin 
disinfection can be curried on while the ether is laung given. Everything 
should be at hand, so that the incision can bo mudo without delay when suf- 
iicient ether has lietm administeml. OjKsration under ha-ul anesthesia may 
bo considered when vomiting is exet^ssive and when ono fears for the effect of 
a general anesthetic. However, cases t(M> sick to stand a short light ether 
anesthesia arc usually hopeless ones. 

Incisions.—The location of the incision is determined by tho location of 
the infecting focus and our ability to satisfactorily drain through it Thus, if 
the history or examination indicates stomach, gall-bladder, or appendix ns tho 
starting point of an infection, tho incision is placed over tho oifending organ. 
If drainage is indicated, an incision so placed will probably be whore it is 
inttst iiccdtHl for drainage. When there is no guide to the origin of the perh 
tonitis, the median hypogastric incision would surely lie selei'tiHl in women. 
In men we might select tho right iliac or right rectus incision IxHrnuHO 
of tho great fnaiuency of appendix trouble. Tho work can often be well 
done through a AIcHurney, Kammcrer, rectus muscle, or other incision of 
the kind that rarely leads to hernia. As the wounds are no frc<|ucntly in¬ 
fected ones, the question of hernia depends very largely on the typo of 
incision. 

Tho small incision possesses great advantages in peritonitis. A large 
incision, to begin with, will often bo followed by a prolapse of bowel and 
valuable time is consumed in a more or less successful effort to replace it. 
Large quantities of fluid are as readily evacuated through a small as a large 
incision—at times, better, for a prolapsing coil of gut may effectively bhx:k 
the wound. When the wound is large, a part of it will rc(]nirc suturing at 
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the end of operation. This consumes time, and the sutured portion will verj 
lihelj suppurate, but if a long wound is not sutured, there is the ever present 
and serious danger of subsequent prolapse and strangulation of bowel. Whether 
we irrigate or do not irrigate, the fluid is as well evacuated through the short 
incision. But when the original incision is not ideally placed with reference 
to the focus of infection, wo may very likely be forced to enlarge in one direc¬ 
tion or another, with a view to removing the focus more expeditiously. The 
more one learns to depend on his sense of touch in peritonitis, tlie less will 
he be handicapped by a small incision. Given a peritonitis secondary to an 
infected Fallopian tube, one operator may reach down into the pelvis, separate 
the tube by sense of touch and draw it up into view without loss of time and 
without exposure of gut. Another makes a larger incision (6 in. or more), 
has to resort to the Trendelenburg posture, retracts the wound widely, seeks 
to restrain the distended gut by use of many pads, and Anally sees the offending 
organ, but oven then may be compelled to separate its most adherent under 
portion by touch alone. 

The operation will bo described under: 

1. The operation with diffuse peritonitis. 

2. The operation with intraperitoncal abscess (see page 495). 


Ofebatiou with Diffuse Peritonitis 

The abdomen being opened, free fluid is allowed to escape, while tiie 
surgeon, instead of baling, washing or sponging it away, starts at once for 
the focus of infection. When this is found the treatment of it may vary ac¬ 
cording to conditions. The treatment of each particular organ is discussed in 
the chapter of tliis book dealing with that organ, and only general principles 
can be considered here. Our object is to stop tho throwing of bacteria and 
their products upon the peritoneum. This is accomplished by (1) suture of 
openings in stomach, intestine, bladder, etc.; (2) removal of the diseased 
organ, appendix, Fallopian tube, gall-bladder, etc.; (3) drainage of such a 
viacus as the gall-bladder, in case it cannot l)c safely removed; (4) as soon as 
possible rendering the organ extraperitoncnl by means of packing, or establish¬ 
ing a fistula opening externally in case closing of tho visceral opening is impos¬ 
sible. This last is a hazardous procedure, only to be resorted to if no other 
is possible. It is almost confined to perforations of carcinomatous gut. The 
procedure to be selected must depend on a number of factors. If the patient’s 
condition is very desperate, the peritonitis is treated and drainage established 
to the diseased organ without attempting to remove it. It is to be remembered 
that peritonitis greatly obscures normal anatomy, so that a cholecystectomy 
or hysterectomy may be much more dangerous than in the absence of peri¬ 
tonitis, both because of the obscured anatomy and hence possible injury of 
important stmeturea and because of the patient’s inability to withstand pro- 
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longed operation. The treatment of the peritonitis per se then oonsists in (1) 
evacuation of fluid and relief of tension; (2) nunoval of the focus or isolation 
of it from the peritoneal cavity. 

Bemoval of the Exudate. —Alueh ditTereiuro of practice has prevailed in re* 
gard to tho iiicthml of re¬ 
moving the exudate. Wo 
may consider first tho 
irrigation and then tho 
non-irrigation method. 

IBBIGATION.—Irriga¬ 
tion of the peritoneum 
is done in a variety of 
ways, perhaps most often 
by pouring the salt solu¬ 
tion from a pitclier. It may he done hy means of an irrigating jar 
to which a (']iainl)cr]ain's glass tnlw or other noa/.le is attached. 

Blake lias dc'viwd a return Ilow irrigator, the return (low of whudi 
depends on siphonagt* (Fig. 1). Blake outlines tho «>pcrntivo treat¬ 
ment of diffuse peritonitis us follows: 




Flu. 1 .—Blare’s iRmnATOK. 


1. Early o]N'rati(iii. At any sliiae “the sluiek of <i|ieratiiin is less than 
the danacr of delay.” 

2. Siiinll incision. 

•1. Irrifoition with lanrc (|nnntiti(>s of salt solution. 

Tho irrigation is pcrforimxl without allowiiiK mils of mit to cumo out 
of the niKlouicn, nsiiia the return flow irriaator which he Iiiih devised (Piff. 

1). Tho outflow tills' should not Is* too loiia, ns tmi stmiiK si|)honaKo may 
draw oiiieiitiiin into the o|N'ninas in the irriaator. 

4. Drainnao in some eases. Drain when there is a pyoKciiic menihnino 
or any tissue that must eome away. Do not drain (that is, deep drainago 
woll into tho alslomen) when all parts of the is'ritotieum lisilc iiliku and 
drainagi' is no more indieuted in one direetinii than anothor. In these cases 
a drain passes through the thieknesa of the alidominul wall only or just into 
the peritoneal cavity to ri'inovc cxwss of salt solution and because the 
wound is so fre(|uently infetded if sutured. 

5. After-treatment. Practically the Oehsner treatment. No great emphasia laid 
on posture, though the Fowler is usually employed for the patient’s comfort rather 
than for drainage. 

6. Salines by rectum. He mentions irrigation of the pelvic colon through S long 
rubber tubes; the outflow one being tho larger. The tubes arc left in and every 3 to 4 
hours, for the first 48 hours, a slow irrigation is kept up, 30 to 40 minutes; the tem¬ 
perature of the fluid is 110° to 115°. 


Many objections are urged against the irrigation treatment of peritonitis, 
and it seems at present to have few advocates. Among the objections are the 
following: It consumes time where economy of time is a great consideration; 
a prolonged irrigation in itself produces shock to the patient; there are quite 

nc 
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'■vifood results rqwrted without it as with it; there is danger of spreading 
ihfBction; the greater part of the fluid is evacuated without resort to irrigaticHi, 
.end no irrigation can possibly remove all infection, hence, in any oue, the 
cure must Anally depend on natural defenses to infection. The question 
then is, will the removal of a slightly greater quantity of infectious material 
by irrigation than without it be worth the added time spent in its accom¬ 
plishment? A much stronger argument for its use can be made when gastric 
contents, urine or feces have contaminated the peritoneum. Some who do 
not employ irrigation for the removal of exudate still use it for the removal 
of foreign matter. It may reasonably be urged that such material can be re- ■ 
moved with leas trauma to the peritoneal surface by gentle irrigation than by 
wiping or sponging. Rut even for these cases, it seems not to be employed by 
many American surgeons. I have never performed a systematic irrigation of 
an abdomen. 

KON-IBiaOATIOK MIH^HODS.—^Without irrigation, the fluid is removed in a 
number of ways. In most cases, owing to intestinal distention, there is, when 
the coils of gut are kept in the abdomen, a distinct intra-abdominal pressure 
which forces fluids in tlio vicinity of the wound toward it This is illustrated 
when the first nick in the peritoneum is followed by a jet of fluid. Each 
respiration increases this prossiiro. Fluid in the depths of the pelvis and other 
deop parts of tlio abdomen is not so removed, hut if a tulx? is inserted through 
the wound to these deeper spots the pressure of the intcatim» is brought to 
boar on thq surface of the fluid and it flows up through the tul)c. The same is 
accomplished when a finger or sponge-holder is passed to these collec¬ 
tions oi» fluid—^tbe fluid flows out along the instrument. In practice we find 
that by the time the focus of infection has been attended to, the greater part 
of the fluid has usually escaped. Sponging is resorted to chiefly when 
fluid obscures the operative field and keeps us from a satisfactory sight of. 
the part we are working on, or when there is a alight fecal contamina¬ 
tion, circumscribed to the region of the intestinal perforation. Rubbing 
or wiping peritoneal surfaces is not to be recommended. One should 
n<rt attempt to pick off, wash off, or wipe off adherent flakes of 
fibrin. 

If one is dissatisfied with the non-irrigation methods of removing ex¬ 
udate already mentioned, ho may employ the method of continuous aspiration 
described elsewhere in this work (Vol. I, Chap. VII). It works quickly and 
“the sucker*’ can often be evacuating the fluid in pelvis or loin while the sur¬ 
geon is doing other work. The apparatus may not always bo at hand either in 
a hospital or house or may be out of order, so that surgeons will do well not to 
become too dependent on its use. 

Drainage.—^When the infected organ has been attended to and the peri¬ 
toneal fluid has been largely removed, the question of drainage arises. Murphy 
has been an exponent of the drainage treatment of peritonitis. Murphy’s 
method may be outlined as follows: 
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1. “Get in quidcly—«et out quicker.” 

2. Incision over focus—enlarge as needed. 

3. ^move appendix; dose leak, etc. Never leave a perforation patent, depending 
upon drainage. 

4. “Mief of pus tension is the first surgical step toward retarding absorption in 
all acute infections. The maintenance of low pressure in every pus pocket is a sina 
qua non to continued freedom from absorption. Reduction of tension must be initial 
and the absence of pressure continuous. These puriwses are accoinplishcd by drainage.” 

6. Fenestrated or split tubes are inserted to the infected focus and also to the floor 
of the pelvis. 

0. Proctocflysis by the method to be dweribed latc-r. 

“The pns discharges from the tube for many days in tome oases and only for a 
short time in others. The tnbe does not become rapidly oironmsoribod by agglntinn- 
tion if the pns it virulent, notwithstanding tome of the reoent teaohings, based on 
animal experiments.” 

Murphy docs not employ irrigation, even when stomach contents with food rem¬ 
nants and intestinal contents (us in typhoid cases) have befouled the cavity. 

There seems to be eoinparativelv little difference of opinion at present as to 
the need and methods of drainage. With all operators the nmonnt of drainage 
material 1ms been very mnch diminished in recent years. When a few years 
ago several lari^; handkerchiefs of gauze were tucked into the abdomen in 
various directions and led out through the wound by one corner only, mechani¬ 
cal ilens was added to jasrltonitis. Moreover, these drains could not bo removed 
for many days without an auesthctic. Many eases of peritonitis can recover 
without draiuagt*, the wound being tightly sutured. If the focus is removed 
early enough, the peritoneum takes care of the remaining fluid and infection. 
On the other hand, we may be glad to drain off through a wound a toxic fluid 
which without such drainage must Iw otherwise disposed of after absorption. 
The question at once arises of the possibility of continued drainage of tho 
cavity. Experimental evidence is all one way in this matter, namely, that 
any drain becomes isolated from the cavity in a time measured by bonrs rather 
thait days and that, once this is accomplished, the peritoneum must handle an 
infection in the way it would have if no drain had been used. Murphy, as 
quoted above, believes that drainage of tho free cavity continues when peri¬ 
tonitis is present 

There is, however, a period of at least a few hours during which drainage 
can continue, and it is a quration whether this additional drainage, that is, 
additional to that at operation, may not turn tho tide in some patient's favor. 
If the purpose is simply to drain off this additional quantity of fluid, a drain 
need go no further than just into the peritoneum. 

Max Fischer, who rcijorts 100 cases of peritonitis operated on in 10 years, 
seenu to follow this course. Ho abandoned primary closure of the wound 
because of a number of cases that required re-operation and now drains all 
cases, but in.muiy removes the drain in 24 hours, his guide being the char¬ 
acter of the exudate. If it inclines to Im watery or serous, ho removes tho 
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drain. He removes it later or replaces a drain when the exudate is more 
purulent 

If, however, there is an infected stump or a pyogenic membrane or if. 
there is great danger of a suturo line giving way, a drain is placed to it, our 
purpose being to get a drainage tract established from the potential focus 
of trouble to the skin surface. Failure to drain in such cases will result in 
an . abscess formation about the suspicious spot, and usually there will be 
an infected abdominal wound. Those who believe with Murphy in our ability 
to drain the general cavity for several days will also place a drain in the pelvis 
and seek to make fluid gravitate toward the drain. 

Oasa: At operation on a subacuto'appendix, the thickened, inflamed organ was 
dug out of a bed largely retrocecal. There was no pus, and the wound was closed. The 
reaction was considerable, temperature and tenderness continued for several days, but 
finally subsided without suppuration even in the abdominal wall. Had a small drain 
been inserted, the blood and exudate fnnn the cavity would have been removed ex¬ 
ternally, but under the circumstances had to be handled by the peritoneum. In this 
cose we were not closing up a normal peritoneal cavity but one communicating with an 
erasing connective tissue space. A small drain would have lessened the reaction by re¬ 
lieving the peritoneum of some of the exudate which it had to handle. 

DBAIN8 IN SPBEADINQ PBBITONITrS.— -The glass drainage tube has lost 
its popularity owing to its well-known dangers. The same is tnic to a less 
extent of tho stiff rubber tube. Instead we use the soft rubber tube split along 
1 side or spirally, or the fenestrated tube. Any of these may cover a strip of 
gauxe. The cigarette drain of Morris is popular, but old and friable pieces 
of rubber should not bo used. A folded piece of rubber dam will answer 
just as well as a drain if it does not inclose gauze. At any rate, unprotected 
gauze should not bo used, as it will only drain thin fluid and is too difficult 
to remove. 

Evisoeratioa and Enterostomy.—Surgeons in general are opposed to evis* 

, MMtion in peritonitis as being productive of shock. The easiest way to pro- 
vsnt it is to work through small incisions. It is better to be cautious and not 
let gut escape than to have to waste valuable time in replacing it. In practice 
enterostomy or eecostomy to relieve the distention will prove disappointing. A 
single opening will only empty a small segment of gut, and to empty more 
through the opening requires evisceration and stripping of the gut. It should 
not be attempted. Mechanical ileus, however, when resulting from peritonitis, 
.may require enterostomy. 

Wound Closure. —^The portion of the wound not actually occupied by a 
drain should be sutured to prevent prolapse of gut. A few silkworm-gut sur 
tures throu^ the thickness of the abdominal wall answer this purpose. 
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. PoaTOPEBATIVE TREATHZirT 

The patient is placed in bed, usnally with the head and ehouldors ele¬ 
vated as tending to give greater comfort and, when tho peritonitis has origi* 
nated in tho lower half of the abdomen, as favoring the motion of Huids toward 
the drain if one has been inserted. If tho incision is in tho right or left iliae 
region, tho patient may bo turned to the corresponding side with tlie idea of 
favoring drainage and local iaation. When tho process has had its origin in 
the upper abdomen and a drain has been loft in tliis region only, it would 
seem wiser not to practice elevation of tho shoulders. 

Foitnre in Peritonitis; Foitnral Drainage.—Tho belief in actual holes or 
stomata in tho diaphragm leading to mediastinal lymphatics seoms to have 
been largely abandoned, but tho belief in a steady stream of peritoneal fluid 
toward tho diaphragm, which was based on tho l)clicf in diaphragmatic sto¬ 
mata, is still widely entertained. Furtlicr, these observations regarding dia¬ 
phragmatic stomata have foeused attention on lyinphatio absorption to the 
neglect of vascular absorption. 

The work of Muscatclio and others showed that fine insoluble particles 
are taken up by tho lymphatics of tho diaphragm in a surprisingly short 
time. If sufficiently lino particles of lamp black (India ink emulsion) are 
injected into a guinea pig’s pelvis and the pig held erect, most of the fluid, 
by gravity, remains in the pelvis, but even when tho animal was killed in 7 min¬ 
utes I have seen the anterior mediastinal lymphatics appear os 2 hair-siaed 
black lines with distinct blackening of tho lymph nodes behind the manubrium. 
The first particles He in lymph spaces and are extracellular, as was omphasisod 
by Buxton and Torry, i. e. they reach the lymphatics before the establishment 
of a leukocytosis. Probably but a portion of the lamp black would be removed 
and the remainder would bo encapsulated. 

Dandy and Kowntree say that when tho insoluble pigment phenolsulphon* 
eplithalcin is injected intraperitoneally only 0.1 per cent, of it appears in the 
lymph of the thoracic duct, and this only after 20 minutes to an hour. But 
it is a fact that the insoluble particles of lamp black appear in the mediastinal 
nodes much earlier and in considerable quantities. Peritoneal dififusion is 
rapid and there seems little doubt that the contention of Dandy and Bowntree 
is true, that vascular absorption from the peritoneum is much more important 
than lymphatic absorption. 

In spite of preconceptions, there seems little evidence of a definite stream 
of fluid making toward the diaphragm. Secretion and absorption no doubt 
take place in all parts of the peritoneum. If vascular absorption is greater 
in one part of the peritoneum than another, it is probably the omental portion. 
This is indicated by its large vascular supply and its observed behavior in 
peritonitis. It may be that in inflammations of a portion of the peritoneum 
(for instance, about an appendix) the inflamed peritoneum is actively se¬ 
creting^ while the adjacent and distant non-inflamed peritoneum ia engaged 
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in absorption, thus to some extent determining a stream of peritoneal fluid 
away from the lesion. Aside from such a process diffusion in the peritoneal 
oavity is favored by capillarity, peristalsis and respiration and is favored, or the 
reverse, by gravity, as Ae ease may be. 

Before peristalsis has been inhibited by the inflnininatory process in peri¬ 
tonitis, diffusion may have curried the exudate to very distant portions of the 
peritoneal cavity, and in the absence of an external vent the. exudate is ab¬ 
sorbed by lymphatics and bio«)d-vcHHel8. The early widespread diffusion is 
illustrated by the following clinical case. 

Oasx: a girl who had been treated for aastric ulcer wiis seised with severe pain 
in the epiaastriuin, and, under the diuKnosis of gastric ulcer, was o|)eruteil on within 
6 hours through an epigastric incision. Turbid fluid bathed the peritoneum all about 
the stomach, but the peritoneum was not injected. An incision was then made over the 
appendix, and an acutely inflamed one was found and removed. The wounds were 
closed without drainage, and the teiniicrnture then*aftcr did not exceed 100° F. Thus, 
within 6 hours, in an appendix case that did not app(<ar particularly stwere, turbid fluid 
had diffused to the must distant part of the abdomen. 

Posture, then, does not institute drainage or diffusion in the closed ab¬ 
domen, but works cither to accelerate or retard its natural course. Clark of 
Philadelphia advocated a posture to aid the supposcfl natural drainage toward 
the diaphragm. At operation ho left a liter of salt solution in the peritoneal 
cavity and raised the foot of the bed with the idea of diluting and hastening 
the removal of bacteria to other parts of the body for destruction. Tie did 
not, however, recommend this posture in peritoniti.s. Of course the elevation 
of the pelvis recointnended by Clark could not be enough to nM!cliunically 
pour an accumulation of fluid from the ])clvia into the abdomen, but only 
enough to favor the supposed natural drainage. Ajtparcntly, however, na¬ 
ture’s method is not to remove bacteria wliieli enter the peritoneum in niodcrato 
numbers to the organs for destruction, but to do it on the sjtot. Iluxton in¬ 
jected typhoid bacilli into the peritoneum and says: “'L'liere may be an ex¬ 
plosive destruction of the vast majority fif the bacilli, few or none reaching 
the organa in such cases. . . . The destruction may take ])lacc more slowly, 
though still strikingly manifest, within one hour after inoculation.” 

Fowler in 1900 described his postural treatment of peritonitis, which 
reversed Clark’s. lie reports 0 consecutive eases of diffuse peritonitis treated 
by operation with irrigation with peroxid of hydrogen and bicarbonate of 
soda solution, with or without evisceration, and extensively drained (in one 
case with 21 gauze strips iuMsrted in all directions), without a death. All 
were subjected to the Fowler position. During the same time, 0 cases were 
treated in the same manner, but without the elevation of the bed, among which 
were 5 fatalities. The position recommended by Fowler is that of a bed 
whoso head was raised 12 to l.'i in. A pillow is folded under the thigh.s, and by 
mcaiis of a bandage it is secured to the head of the ImhI to keejt the patient 
from sliding down. 



ACUTE PERITONITIS 


48Y 


Coffey has shown that thc inclination of the piano from the pelvic brim to 
the outer side of the colon down to the rijjht kidney region—the right peri¬ 
toneal gutter—is inclined ol'-’ to the horizon, and with the patient horizontal 
is about as deep as the oul- 
desac of Douglas (Figs. -i. 

3). To empty this space 
mechanically, then, the pa¬ 
tient must lie elevated to at 
least 51'^'. The Fowler jMisi- 
ti<in produces a rise of only 
10“ to I Fowler advised 
the {Misition in order to 
bring the lliiids by gravity 
into the jielvis, where they 
would not Ik) riMidiiy absorlwd. SiHiiug that such a iuiHl(‘rut(' elevation would 
not do this, many otluu's have resortinl to a {Misture which is practically a sitting 
one. For this, spetual lied n*sts or Is'ds have lH*en deviwKl, of which the (iateh 
is a good example (Fig. 4). Nothing short of a half sitting position can bo 
considered as producing oHicient mechanical draiiiago 
into the plvis. Fven admitting that there is a natural 
drainage of free lluid toward the diaphragm, it seems 
uim‘as«inablc to sup|K>sc that (‘ither the position of 
(’lark or Fowler, with their very moderate elevation, 
<-nnld have Ih'cmi very important faettors in mecdiani- 
cally draining out of or into the pelvis. 

To the sitting |Nisition—the exaggerated Fowler— 
which has now Ikvoiiic |Mipnlar, there arc important 
objections. The ]Misilion of rest is lying down, and 
no mattew how it is maintained, the sitting iMisition 
would sct'in to tax the ]>atient’s stnuigth and es]H!4'iully 
increase the heart's work. 'I’he iswition is tiring and 
difficult to iiiaintain, and the patient voluntarily and 
involuntarily slips down or to the side. This docs not 
apply to the original moderate elevation, and a patient 
with tympanites finds it mneh mom comfortable than 
a horizontal one. If one wishes gravity drainage, at 
Fio. 3. — Fomi or As- jjj appendix Cases, wliv not ns<! the moderate Fow- 

DOMINAL CaVITT. Thfi , ... , . ‘ 

piano of section in ler witli the patient lying on the right side f I think the 
to the true importance of posture has rtxrcntly lieen overstated and 
believe that the sitting position docs more harm than 
good and that the Clark and Fowler positions are too moderate in amount to 
more than slightly awvlerate or retard the natural diffusion of free fluid over 
the peritoneal surface. However, I see no obje«-tioii to the Fowler position and 
use it in the lielief that it considerably aids the breathing and comfort of the 






iisff)' OPEKATioirs qt the peritoneum 



Fto. 4 .—Gatch Bao. 


patient. I ad^viso its use therefore, though not for Fowler’s reasons. Blake 
of postural drainage: 

*1 have found it useful when considerable fluid was left in the abdomen and a drain 

been introduced. In these coses I elevate the head of the bed if the drain is in the 
pdvis; the foot, if in the upper part of the abdomen, otherwise, 1 have not employed it” 

Yates says: 

"Postural methods in the limitation of diffusion are of indisputable value but are 
of seoamdaiy importance compared to the mainteuanee of blood pressure suflScient to 
■upport life, and are frequent more extreme and continued longer than is necessary 
or even biwipfipi«l- Inde^, a lateral or dorsal horizontal position in many instances 
gives better resulla.” 

Adniiiistiatioa of Zlnida.—It is important that fluid should be given the 
patient as soon as possible, since the removal of toxic products of bacteria is 
dependent on elimination through skin, kidneys, and lungs. There is dis- 
omnfort from tbint of which the patients complain more bitterly than of 
anything else. Unfortunately, the stomach cannot be utilized, as the nausea 
of the disease is added to by ^t caused by the anesthetic. Hence, operators 
in their more serious cases make an effort to replenish the supply of fluid by 
artificial meana 
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1. iNTSAYEMOns INFUSION.—Some employ intravonouB inf osion, uaing the 
0.9 per cent, of NaOl or other fluid isotouio with blood serum, the usual modi* 
fication being an addition of small amounts of KCl or CaOls to the salt sola* 
tion, as more nearly representing the saline constitution of blood-plasma. It 
must be remembered, however, that no fluid that wo use can closely approxi* 
mate blood-serum, and that even in cases of infusion for blood loss the fluid 
b^ins to be and is very rapidly eliminated by skin and kidney even when to 
our point of view the body needs the fluid. It seems likely, then, that saline 
as we uso it is not an altogether innocuous fluid. 

8. HYFODEBMOCLY8IS.—Ilypodermoclysis has advantages over intravenous 
infusion. When given beneath the breasts, fluid is so rapidly absorbed tliat 
intravenous infusion offers no great advantage as to speed. It can be 
given easily during the progress of the operation without disturbing the 
operator; moreover, it had better be given then so as to relieve tho patient 
of even the moderate pain of its admiiiistratiou. A single hypodcnnoolysis 
usually sufiices, and subsequent adininistratiou of fluid is continued by 
rectum. 

8. PBOCTOCLY8IS. —Fluid may bo given in Jvi to Jviii quaiititios every few 
hours or by the method of proctoclysis commonly stmken of as tho “Murphy 
drip.” Tho Murphy method, however, as employed in our hospitals, is not 
by any means given uniformly with attention to the details on which Murphy 
lays great stress. The modifications which have been suggested usually com¬ 
plicate rather than simplify both the method and tho apimratus. Chief among 
the modiflcations arc iiicans for heating the fluid. Some want tho fluid to be 
as hot as the patient can tolerate, though this seems unnecessary when ^ 
patient is already suffering from fever. If given according to Murphy’s tocP 
nic, fluid at lOO” to 110° F. at tho beginuing may bo absorlwd before falling 
to room temperature, and it would seem that no harm would bo done if it did 
drop to T0° or 80°. 

Murphy describes his method of proctoclysis ns follows; Hyperdistention of the 
rectum causes spasm and expulsion. “Tho apparatus in its aimpleat form oousists at a 
fountain'syringe with a largo rubber tube attached, terminating in a vaginal hard rub¬ 
ber or glass tip flexed at an obtuse angle 2 in. fnuu its tip, having numerous openings 
in its bulbed end.” The base of tho fluid contoiner should bo about 6 in. above the 
patient’s buttocks. Tho temperature of the fluid is 100® F., and each pint of fluid Con¬ 
tains a dram oach of sodium and calcium chlorid. “The apparatus may not bo dis¬ 
turbed for several days.” As to the quantity absorbed, “the average is 18 pints in 24 
hours. I believe a quantity of less than 8 pints is of little value.” “Proctodysis is 
nsoally continued for 3 days.” The patient should be in the Fowler position. “Place 
IVk pints in the container every 8 hours. The contoiner should be elevated sufficiently. 
to allow this all to flow into the rectum in 40 to 60 minutes, giving tho rectum a period 
pf rest from the influx of fresh fluid for approximately an hour." It should have a 
hydrostatic pressure of 4 to 7 in., never more than 15 in. If any means other than 
gravity is used to control the flow of fluid into the rectum, fluid will be discharged 
into the bed when any expulsive effort is made; on the other hand, with only 6 in. of 
elevation of the bag, fluid is driven back into the bag if the noide is provided srith 
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many boles. The fluid flows ba(d[ and forth and cannot excite peristalsis by distention 
of the rectum if the details of the method are followed. 

If tbo fluid in the container becomes discolored or clouded with feces, it 
may be considered certain that the apparatus is working as Murphy recom¬ 
mends. From what seems to have been force of habit, fluid given by rectum 
seems usually to bo saline solution. Rut the purpose for which we give it is to 
relieve thirst and supply fluid quickly. Water without salt is more thirst 
relieving and more rapidly absorbed. We would not think of giving saline 
by mouth in preference to water for this purpose. Why, then, do it by rec¬ 
tum ? The quantity of fluid which Murphy says is absorlx:d by his method of 
administration seems very large. It is more than we could usually, induce 
a well jierson to take by moutli, but be says lack of success with the method 
is almost surely due to a failure to f«>llow nut the details of the treatment. I 
am unable to say just bow much fluid I have seen absorlicd in this way, but 
it is mucli under Murphy’s average. Nurses uto dc])cnded upon for the actual 
carrying out of tbo method, and there are many sources of error in computing 
the amount a<‘.tiinlly ahsorlicd. However, I rarely see one of those patients 
eliminate Jl of urine in the first 24 hours after ojKsration. AInrphy does 
not say how much urine his patients eliminate. In a recent severe case I 
watched the details of the administration and saw that fluid ran back and 
forth from the container, hut the amount absorbed in 24 hours was under 4 
pints. It would seem reasonable to suppose that the quantity absorbed would 
vary according t») the patient’s needs. 

Postoperative Vomiting. —Drugs for the relief of postoperative vomiting 
are of no value. 'J'he tendency to vomiting is a little less when the head and 
shoulders arc raised. No f«Tod should ever lie administered while nausea con¬ 
tinues. The method of giving a large quantity of fluid by mouth with the 
expectation of having it vomited and thus cleanse the stomach is not a good 
one in peritonitis cases. Lavage is tlio most efficient method of controlling 
vomiting. The regurgitation of small amounts of fluid by these patients every 
few minutes has been compared to the ‘'incontinence of retention” in urinary 
bladder distention. The stomach in thest^ cases is often full, and only a frac¬ 
tion of the contents is cx])ellcd with each emesis. The passage of the stomach 
tube rnjiy remove 10 to 20 oz., to bo followed by immediate relief of vomiting, 
diminution of distention and improvement in pulse and respiration, so that a 
patient will fall asleep almost at once. It is a most satisfactory procedure 
in this class of cases. The operation should lx: done without a stnip^le. A 
mouth gag should not bo used. The tube is simply wot with water and passed 
into the stomach with the patient turned to his side and the stomach con¬ 
tents are siphoned off, after which a small quantity of water is poured into 
the stomach and siphoned off. This is repcnt4‘d twice. 

The mouth should Ik! kept clean and moist by means of mechanical meas¬ 
ures and mouth washes. When nausea has about subsided, we begin to give 
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'water, hot, cold, or carbonated, in doaea of 1 to aeveral drama frequently re- 
pea^. The firat nouriahment ahotild bo albumen water or milk and lime 
water, to bo followed later by broths. Nuuaca is likely to last as loufif aa there 
18 tympanites, and the ineuns einpInycHl for its control are iis(<fiil for the nausea 
aa well. 

Tympanites. This is a serious conqilicution in iwritonitis and always de¬ 
mands careful consideration. Firat and most important in its l.reatmcnt is 
the enema. If the colon is capable of any peristalsis, the fluid is carried around 
to the ileocecal region, but in its absence it is im|>ossiblo to tell how far the 
fluid goes. At times there is no expulsive |H>wcr, and the fluid must Ihj si¬ 
phoned off. Great care should Imj used in adding such mcdicanients as glycerin, 
turpentine, alum, ox gall, etc., to the water, as tlmy may cause considerable 
irritation, setting uj» u colitis after the ])vritonitis has subsided, ('athartics 
are to be used with great caution if at all, for they may ]>ri!cipitato an acute 
mechanical obstrvictiou. We cannot ft'cl safe in using them until wo liavo 
succeeded in getting u result from the enciuata. A patient who has l)ccn with¬ 
out vomiting for sonic time may be started vomiting again by a dose of calomel. 

Some operators believe that we can siicc^mmI with an irrigation whoro 
simple enemas have failed. For this purpose, 2 tulajs aro used, one just in¬ 
side the anus, the other inserted us high as jiossibic. With the patient turned 
to the side, several gallons of fluid aro passed slowly into one tnlio and aro 
allowed to flow out through tho otlier. The colon is oceasionttlly distended by 
compressing the outflow tube. 

Poultices and stupes are applied to tho alHlonum. Their effeirt is nearly 
negligible. Perhaps through the heat applied they may slightly stimulate 
peristalsis. 

The drugs of most value arc oscrin and pituitrin. ft is well to administer 
a dose of one or the other a half hour before an enema is given in bud cases. 
Eserin is used in doses of 1/50 gr. Fituitrin is said to contract the bkxxl 
vessels, raise blood-pressure and increase peristalsis. It may bo given intra¬ 
venously in salt solution or bypt^cmiically. In the latter case tho dose is 0.4 
gm. (2 0 . c. extract hypophysis of burroughs Wcicomo & (’o.; 2 c. o. piturtarin 
of Parke Davis & Co.). My personal exi»crionce is limited, but I believe it tho 
best drug we possess for exciting peristalsis. Heart stimulants will be; found 
unsatisfactory. Adrenalin would seem to be indicated as a vasoconstrictor, but 
we have no method of continuous administration. If given in any way but 
intravenously it is said to have no effect on blood-pressure. 

Morphiu is to be used sparingly. Some, like I leaver, say that it should never 
be given after a peritonitis operation. Most surgeons do not object to a single 
hypodermic given when the patient is most restless a few hours after operation. 

EkSI'I-T of XnKATMK.NT 

In detailing the methods of treatment T have not soufdtt to conceal a per¬ 
sonal bias for or against various measures. Where such differences of opinion 
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-pjerail, however, it is only fair to state that with the recognised general im- 
prov^ent of rraulta in recent years equally good results are claimed by .sur¬ 
geons employing widely differing methods. 

If an appendix is inflamed and there is widespread turbid fluid, but the 
peintoneum is little injected and presents a glistening surface, are we to call 
the c^ one of spreading peritonitis! The removal of the appendix without 
washing or drainage in such cases will usually be followed by a placid recovery. 

The operators reporting statistics as a rule disclaim including cases of this 
sort in their tables. They usually tell us that beside the nidus of infection 
pus was present and there were signs of peritoneal inflammation and no 
adhesions. It is very difficult to satisfy myself in what class many of my cases 
belong. Many of the worst show very distinct walling off in some direction or 
other, while some cases without any adhesions to control the free turbid fluid 
behave olinically as quite mild ones. Further, with the small incision and with¬ 
out irrigation we do not know the extent of the process. 

While moat surgeons advise early operation in cases of spreading peritoni¬ 
tis, Ochsner flnds his starvation treatment especially indicated in gangrene of 
the appendix and diffuse peritonitis. In his hands “beginning general perito¬ 
nitis” is arrested, and his published statistics tend to confirm his statements. 

It is to be remembered, too, that the treatment, with the exception of gastric 
lavage, is a “do-nothing” treatment—^no water, no food by mouth, no cathar¬ 
tics, no enmnata, no drugs (as morphin). 

Oases at the Aooostana Hospital, July, 1901, to April, 1904 

Cases Deaths Percentage 

Chronic or interval . 640 3 .6 

Acute appendicitis with perforation. 268 6 1.9 

Acute appendicitis perforated or gangre¬ 
nous without absc^. 66 0 0 

Acute appendicitis with abscess. 117 ' 4 8,4 

Acute appendicitis, diffuse peritonitis. 33 10 30. 

1000 22 2.2 

Of the 2SS in Group 2, 68 were treated by lavage. 

^ Of the 68 in Group 8, 84 were first starved until they seemed in safe condition for 
operation. 

Of the 117 in Group 4, 78 were first treated hy lavage. 

Of fhe 33 in Group 6, all were treated at first by lavage. Seven were moribund and not ,, 
r. operated upon. Of 460 aouts eases, 300 were fer a time treated by the Oehsaer 
msthed. 

Torek has advocated a treatment which is the antithesis of that outlined in 
this chapter and gives results as good as the best He had 8 deaths (1 patient 
. moribund; 3 patimts operated on in the fourth day of peritonitis) but aside 
from these then* were 18 successive successful results. No case died vAose 


Group 1. 
2 . 
8 . 

4 

6 . 
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pAritdnitu wu of under 70 hours’ duration. All wore of appendiceal origin. 
His treatment is as follows: 


1 . Incision began at pubes and tenninated anywhere from 2 in, above the umbili* 
cus to the ensiform cartilage. 

2. The hand separated the coils of intestine in all parts of the abdomen, and salt 
solution was poured from a pitcher to wash each part of the cavity. 

8 . Evisceration was practiced to some extent 

4. "Rapidity of operation counts for soraetliing, although it should not be ove^ 
estimated.” 

6 . Wounds were closed without drainage. 

#. Always used strychnin, nitroglycerin, etc. 

7. If there was much shock, the foot of the bed was elevated. 

8 . Inserts the rectal tube but docs not recommend cntlMrtics or enemas. 


Murphy reports .51 casca of “general free suppurative peritonitis” with 2 
deaths. None of them was of over 40 hours’ duration. Two wore gastric, 1 
duodenal, and f) typhoid jiorforations. Forty-threo wore appendix cases. All 
were drained. No irrigation was used even in the typhoid cases, although he 
says a pint of intestinal Hu id Howed through the tube from the pelvis in 1 
case. All the tj’phoid cases recovered. 

Blake’s scries includes: 

78 cases of diffuse peritonitis duo to appendicitis. 

13 perforations of stomach and duodenum. 

8 typhoid perforations. 

These cases wore operated on by 4 surgeons. Of the 13 stomaeh and 
duodenal cases 1 died of obstruction; 3, who were operated on over 36 hours 
after rupture, of peritonitis. Of the 8 typhoid cases there were 4 deaths; of 
the 78 appendix cases, 15 deaths (It) per cent.). 

All cases wore irrigated. Drainage had little bearing on the issue; some of 
the fatal cases were drained; some were not. Drainage was not extensively 
employed. 

A scries of cases of interest Ikjcuusc of its sixo is that of Qrekow 
(11) from the Obuchow Hospital of St. I’etorsbiirg. There were 900 
cases with a mortality of 63 per cent. Aside from the more usual methods 
of treatnicnt, oil and camphor had been used in tlio cavity but are 
not recommended. Grekow speaks more favorably, however, of the use 
of a 5 per cent, grape sugar solution and also of the use of hyper¬ 
tonic salt solution to favor exosmosis and hence an auto-flushing of the 
peritoneum. 

Max Fischer reports the results of treatment of 160 cases operated on in 
the last 10 years. The series is notewortiiy for the great variety of the causes 
of the peritonitis. Further, a largo percentage of the cases seem to have 
readied the hospital at Olmute late in the course of the disease. There were 
160 oases with a mortality of 61 per cent 
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Soureet of Infection Casea Deaths 

Appendix . 107 

Pcrfonitioim of stomach and duodenum. 8 7 

Perforations of intestine from hernia, trauma, and 

stub wounds . 23 

Female RCiiitals. 12 7 

Qall-bladdcr . 4 3 

Typhoid . 2 2 

Perforations from cancer, diverticulum, etc. 4 


Tho chief interest attaches to the api>ciidix cases, for they are arranged in 
2 groups, depending on whether tlicy were operated on in the first 2 days or 
later. There were 30 cases operated on witliin 48 lionrs, with a mortality 
of 12.8 per cent., while 68 cases operated on at a later date gave a mortality of 
54.0 per cent. 

Fischer’s treatment differs little from that in vogue in this country. We may 
epitomise it as follows; 

1. Early operation. 

8. Stop the infection at its source. 

8. Short operation. 

4. Uc thinks well of tho camphornUil oil treatment though it is not clear that he 
has employed it in the cases reported. 

6. Prevent evisceration. 

6. It makes little difference whether we employ the “dry"’ or the “irrigation” 
method of reiiioviiig exudate. 

7. Drains always, especially through tho |M>uch of Douglas, but often removes 
drains within 24 honrs. 

8. Fowler position. 

9. Salt solution by infusion, hypodermoelysis or rectum. 


We should bo slow to draw conclusions from small series of casea where so 
many factors arc conticrned, ns, for instance, time of operation, bacteriology, 
etc., Itcsidc so many variants in the operation itself. Thus, if we relied on 
Eowlor’s statistics alone, we would conclude that the mortality was reduced 
60 per cent, by the Fowler position, Imt his cases arc too few to warrant sndi 
a conclusion; ho treated D cases with it with no deaths, 9 without it with 
five deaths. 

Tho following statements seem, however, to be beyond contradiction. 

Tho mortality from the disease has been much reduced. The only points 
of treatment about which there is praetical unanimity are early operation, qnibk 
operation, oloiure of tiie leak or removal of the focus. 

Our conclusion, then, is that these are the ewentials and, though every other 
procedure that may possibly aid in the patient’s recovery is to be resorted to, yet 
drugs, irrigation, drainage, posture, etc., are comparatively of much leas im¬ 
portance in the ccntrol of a diffuse peritonitis. 
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Intraperitoneal Abscess 

An abscess in the abdomen may (1) be conlined to nn organ, as, for in¬ 
stance, the liver, and have no peritonitis about it; (2) it may lie confined to 
an organ which becomes surrounded by an encapsulating peritonitis; or (•1) 
an abscess may bo intraperitoneal, that is, have its wail made up of iiifiam- 
matory tissue and modified peritoneum. 1'ho principles of treatment vary 
somewhat in the 3 cases. 

1 . The abscesses of organs arc trcnte<l in trther chapters of this Imok; 
it may, however, be said that in their treatment we aim to avoid inf4*ctions 
of the peritoneal cavity. A kidney abscess or jH'rinephritit; abscess will al¬ 
ways be operated on by such a route as will avoid the peritoneum aItog(>thcr. 
In liver abscesses this may he impossihlc and the i‘.xpcdieut of opening the 
abscesses by the 2-stagc operation is eni]>loy(M], the e.\|M4ri(‘nee of those who 
see many such abscesses often leading tluMii to follow this course*. It may not 
at first seem clear why this should Ite the east*, when we daily oik'u intra¬ 
peritoneal abscesses transpcritoneally. Ihit in the visceral ahs(x‘SH the |icrito- 
noum has not instituted a reaction to infivtion and the anioiint of infu<'tion 
thrown on the ]writniicum when the abscess is o|)ened may la; more than it 
can tolerate. In general, a thoroughly j»rote<*tive ]H‘ritonitis results from a 
(fradual extension of bacteria and prialucts to the ]H>riton«‘mii. b'or this r(*ii- 
son, when possible the 2-stuge operation should Im> emplov«Ml iu such eases. If 
impossible, we may asjtirate pus and protect the* peritoneum by ]mds so as 
to limit the amount of soiling t<i the greatest possible degree. 

2 . When the jicritonitis around a visivral abscess is acute, it may 1)0 the 
part of wisdom to delay operation until tin* aeutein*ss has pusscal. This ap¬ 
plies particularly to gall-bladders and pns-tnbes. After the ]N*ritnnitis has 
subsided somewhat, the operation cun la; dtme with the aiiatoiny less obHcun*d, 
with the patient sutfering less from the iiifiammatory reaction and h(!ttcr 
immunised to the exciting germ. In a gyin*«-<»logieal case an ovary or tube 
may bo saved that would be sacrificed if operated n]Mm at the height of the 
peritonitis. When the gall-bladder, rallopian tnls* or up|>cndix contains pus, 
and there is a limiting peritonitis without ]ms, we make nn effort to remove 
the organ without rupture or soiling of )M!ritoncum, but this is often impos¬ 
sible and pus laden with bacteria (we arc not referring to the sterile pus- 
tubes) is spilled upon the peritoneum. It is at once taken up on a sponge and 
if the focus has been remo\'ed the question of a drain is considered. If the 
abdomen is closed without drainage, we do not fear general peritonitis from the 
soiling with pus, but the possible formation of an abscess. I f the peritoneal 
surface is fairly normal and no sloughing stump of an organ remains, we can 
rely on the peritoneum to attend to the infection without resulting abscess. 
If the peritoneum is raw and its surface ooxing, due to separation of ad¬ 
hesions, or if a sloughing stump remains, an abscess may Is* (confidently 
expected. In a gall-bladder case, with (stsiiig front tht! under surface of the 
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’liMiy «e w feel eefer with a drain down to the ligated duet If. a pus 
has been enucleated and a cavity is left denuded of peritoneum which 
ihhy be expected to fill up with blood-clot, a drain will also be advisable. In 
these eases it is not the peritoneum that needs a drain but tho sloughing 
■tump or connective tissue cavity in contact with the peritoneum. 

8. When an intraperitoneal abscess has formed, with careful treatment, the 
chance of its walls giving way and a general peritonitis resulting is not great 
However, the abscess steadily enlarges and should be operated on as soon 
as possible. We have ceased to fear to any great extent the transperitoneal 
opening of such abscesses. When an incision has been made and free peri¬ 
toneum encounterod, we may follow either of 2 plans. The older is that 
of isolating the free cavity from the pus by placing pads around the abscess 
before proceeding to open it, then, when the wall of gauze has been arranged, 
opening the abscess with tho finger and sponging away the pus. This method 
is quite commonly followed in the abdominal opening of pelvic abscesses and 
was formerly much employed in appendix abscesses. The second method is to 
open the abscess at first with a very small opening without the protecting 
pads, trusting to the pus to follow tho finger or instrument toward the wound, 
as it usually does. This method has grown in favor as our fear of the peri¬ 
toneum has diminished. The abscesses can be handled with less disturbance 
of adjacent coils of gut and with a smaller incision than if we felt it neces¬ 
sary to use protective pads. If this fear of soiling the peritoneum were car¬ 
ried to its extreme, it would result in our treating both pus-tubes and appendix 
abscesses by drainage alone and not removing tho offending organs for fear 
of breaking the abscess wall. Instead, experience shows it to be safe to break 


up an abscess wall and remove tho offending tube or appendix, and when we 
do not remove tube or appendix it is for other reasons than fear of exposing 
uninfected peritoneum. The more real danger is of damage to the gut when 
the abscess wall becomes so dense that we cannot recognize structures in it; 
A«a we drain the abscess only, with the possibility of a second operation 
being necessary later. The earlier the operation, tho greater tlie probability 
that the focus can be attended ta 


Considerable changes have arisen in regard to the methods of draining 
these abscesses. Not many years ago surgeons made a large incision and 
packed the cavity with gauxe in quantities sufficient to distend the cavity, 
to. its original capacity. There was great fear of secondary abscess unljsss, 
the cavity was made to heal from the bottom by packing and repacking. The.:; 
removal of the gauze was painful and at times even necessitated an anesthetic.' 
The Mikulicz method was devised to make removal comparatively painless 
and obviate the anesthetic. A gauze pack, however, soon becomes saturate 


and ceases to be of any further service as a drain, but rather becomes a plug 
for the wotmd, interfering with drainage. Now the gauze tamponade is 
rarely resorted to, whether the abscess is of gall-bladder, appendix, or pouch 
of Douglas. Instead we use the soft split tube with or without a core of 
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gaum, the ciguette drain of Morris, or a simple folded piece of rubber dam. 
No attempt is made to distend the cavity, which has practically obliterated 
itself by. collapse of its walls as soon as opened. All that is necessary is to 
obtain an unobstructed tract to the surface. Adhesions form around the 
drain very quickly, so that it becomes a definite extraperitoneal tract to the 
abscess. Even in the first day the drain largely stops draining, once its 
capillary recesses become clogged with leukocytes, and drying around the wound 
opening tends further to stop drainage. Thereafter drainage may bo started 
by pulling the drain out for an inch or thereabonts or by simply twisting it 
The drainage occurs around rather than through tho drain. This stage being 
reached, the drain has ceased to bo useful and becomes a detriment to drainage 
except in the few cases where the abdominal wall tends to close before the 
cavity inside has ceased to discharge. 

Ordinarily in case of intraperitonoal abscess, only 1 drain is needed, and 
that is tho one left at operation. When tliis is removed, say in 4 days, a 
tract has been established which will discharge pus till all sloughs, sutures, 
foreign bodies, concretions, etc., have loosened from the tissues and appeared 
on the surface. The exit of fluid and solids is not facilitated by repacking. 
An exception to this is found when the layers of tho abdominal wall have not 
been divided in tho same plane and tend to come together and closo tho open¬ 
ing, but in sneb cases a drain needs to go only throufdi the abdominal wall and 
not into tho peritoneal cavity. Tho pressure of intestines, together with 
efforts of coughing, breathing, and straining, tends to collapse tho walls of 
the sinus and force tho fluid out onto the abdominal wall, unless the opening 
is plugged with a drain. To illustrate by a simple intraporitoncal abscess of 
tubal or appendiceal origin: On tho day following operation, tlie dressing is 
changed; the cigarette or tube is twisted or shortened; if there is much dis¬ 
charge, the outside dressings may bo changed twice a day. In about 3 to 0 
days the entire drain is removed. Tho tract is not irrigated, sponged, probed, 
or in any way interfered with. Gauze is laid over tho wound. The following 
day this gauze is found soaked with pus; when tho pus is wiped off the skin, 
it may be noticed that very little more cun Ijo gut from the sinus by pressing 
on the abdominal wall in tho vicinity. If tho drain had been replaoed, there 
would bo less pus on the abdomen, but tho removal of the drain would be 
followed by a flow of pus from tho sinua 

The profuse discharge of pus will continue a variable number of da 3 rB, so 
long, in fact, as any slbu^ sutures, concretions, or foreign bodies have 
failed to find exit. With the exit of the last slou|^ tiie discharge suddenly 
diminishes, it loses its odor if it had one, and healing goes on quickly. In a 
few days we may beg^n to draw together the outside wound with adhesive 
straps. Experience shows that such abscesses can usually bo healed within 
8 weeks and one need not fear a retention abscess along the tract Pus in the 
tract finds its direction of least resistance along the tract toward the opening. 
Secondary abscesses are often at considerable distance and are not influenced 
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bj patting the wound. Nearby abscesses tend to work toward and disdiarge 
into the drainage tract 

Zaoiaions for Drainage and Gravity Drainage. —Intraperitopeal abscesses 
are usually opened through the anterior abdominal wall, the exception being 
those opened through the pouch of Douglas in women. It is obvious, then, that, 
if drained through the original wound, they drain uphill if the patient lies 
on his back. In spite of gravity, however, they usually close without incident 
or delay. In abscesses near the kidney, abscesses of gall-bladder or appendiceal 
origin, or abscesses in the pelvis wo are tempted to make additional openings 
in the loin or Douglas culdesac to hasten matters by additional and gravity 
drainage. This is rarely necessary and usually inefficient. In a recent case 
of appendiceal abscess of 3 weeks’ duration, a drain was passed from a 
McBumey inbision out through -a counter opening near the kidney, where 
the greater part of the pus lay. When the drain was removed in 4 or 6 days, 
the patient went on to a prompt recovery, but the loin opening closed first, 
almost at once, while intra-abdominal drainage continued some days longer 
from in front. 

I do not employ the method but have seen a drain in gynecological cases inserted 
in a hypogastric wound and brought out through an ut>eiiiiig in Douglas’ pouch, but 
in all such cases one can note that the voginal is the ojiening that closes first. 
Gravity has very little to do with the matter. Vaginal drainage finds its use not as an 
addition but os an alternative to abdominal drainage. We may wisely open an abscess 
in pelvis or tube through the enldcsac, thus sparing the patient a. latinrotumy, or in a 
laparotomy when draiiuigt; is indi<-ated we may <«tnb]ish it through the vaginal fornix 
to permit the closure of the ubdoniinul ineision. 


TTTBEBOULOUS PEBITONITIS 

The treatment of tuberculous peritonitis has been continuously under dis¬ 
cussion over since the time when cases treated by surgical incision wore found 
to improve in a remarkable manner. These first operations were accidental, 
that is, cases operated on under the diagnosis of ovarian cyst, etc. The results 
seemed oven more remarkable then than now, for it was not considered that ex¬ 
tensive tuberculous peritonitis could Ix! cured by medical treatment. It is 
better not to consider the medical and surgical treatment as alternatives but 
rather as supplementing each other. All eases are subjects for the best possi¬ 
ble medical treatment 'and are divisible into groups as regards the indications 
f(fr surgery. In some cases incision abruptly initiates an improvement, in 
others there is no prospect of its doing good and a not inconsiderable one of 
its doing very positive harm by establishing a sinus or fecal fistula. The cases 
most improved are those of miliary tuberculosis with ascites and these are 
usually diagnosed in advance of operation. Unfortunately, those most likely 
to be injured by surgery are the ones undiagnosed and in which wo stumble 
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upon a tuberculous peritonitis in attacking a supposed subacute appendix. 

Medical treatment need not be considered in groat detail; it is the dietetic, 
hygienic, and medicinal treatment of tuberculosis. Care should be exercised 
not to send a patient liable to an obstruction too far from surgical help. The 
treatment must vary with the stage. In early cases rest in bed rather than 
exercise should bo selected. 

Tuberculin has greater possibilities for hanu than good and should be 
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employed only by those experienced in its use and having a knowledge of its 
contra-indications and dangers. 

I should be disposed to try the direct effect of sunlight in addition to 
other treatment as it is employed elsewhere for tulierculous ulcers and sinuses. 
The penetrating power of sunlight is considerable as one can demonstrate 
by holding his hand up to strong sunlight and ol»8crving the translucent ap¬ 
pearance of the fingers. When this treatment is first used, the abdomen must 
either be exposed for a very short time or with a layer of white cloth intei^ 
vening to prevent sunburn. 

When fluid has disappeared and there is no temperature, we may begin to 
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lubatitote exeroue fat with m mudt outdoor life as possible. There 
seems no reason to doubt that cases of tuberculous peritonitis are cured in 
this way without surgery. The evidence is furnished by the clinical course of 
the cases and by autopqr or operation performed in after yean. 


Oasbs: (a) A pair of Fallopian tubes removed from a young woman showed oal- 
oareous tiiberdes and web-like peritoneal adhesions but nothing to indicate active tuber- 
oulosis. (b) Three yean after operation in an ascitic case 1 dissected out a sinus and 
saw upon the intestines quantities of little white spots which seemed to represent 
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cicatrised tubercles, (c) Figure 6 is one of a pair of Fallopian tubes nmoved from a 
woman aged 80 years. It measured 0 in. along ito convexity and 8</2 inches in circum- 
f^ce. The tubes contained brownish pus and their walls showed fibrous tubercles. 
This patients illness dated from a supposed “walking typhoid" 10 years before. At 
the operation the tubes wore free from adhesions, but in their vicinity were 
which bespoke a former peritonitis. The peritoneal cure in this case had been com¬ 
plete in 10 years, and the surgical removal of the sactosalpingitis has been followed 
by 6 years of good healtL 

The impression is widespread that tuberculous peritonitis aWeets females 
chiefly. At any rate, more women are operated on for it (in conjunction with 
tubal troubles) &an men. The disparity may, however, be more apparent 
than real. That is, in many men who have it in mild form the disease may not 
be diagnosed and even in women the cases at times escape clinicii l and operative 



TUBERCULQUS PERITONITIS 


SOI 


diagnoBu to be revealed by miorosoopio eiamination of removed tubes. At St. 
Mary's Hospital for Childrea ve have often encountered tuberculous peritonitis 
in hernial sacs, where it is probable that the small amount of fluid in the sac has 
been responsible for making the hernia evident I have looked up the ISst 
00 cases at St Mary’s and find that a slight majority of the patients were boys. 

A word may be said as to the origin of this form of peritonitis. There 
are cases of miliary tuberculosis with ascites in which wo find a widespread 
peritonitis but are unable to find a portal of entry with the means at our dis¬ 
posal. In children we most often find a mass in the right iliac fossa. This 
consists of various combinations of tuberculous processes in the cecum, lower 
ileum and appendix, combined with peritonitis or retrocecal lympbomatous 
swellings. The enlarged lymph-nodes, too, may lie found around the head of 
the pancreas. 

The researches of Park and others show that tho proportion of coses of 
bovine abdominal tuberculosis increases in tho early years, but oven in children 
under 5 tho human variety is not much less frctpicnt than the bovine. In 
women the process shows its greatest development in the pelvis but it is by 
no means certain whether tho infection of the tubes is primary or secondary 
to the peritonitis. Tho tube ends do not closo curly, as is tho caso with other 
forms of salpingitis. Both tubes aro nearly always infected, oven though die 
uterus may escape (tlio cervix nearly always docs). In many cases which 
aro diffuse, lumps consisting of coils of gut, largo nodes, or thiekenod omentum 
are found in every part of the abdomen and nothing indicates tho patli tho 
bacteria have traveled. 

The Asoitio Variety.—^This is tho form in which operation has boon sig¬ 
nally beneficial. An evacuation of tho fluid may bo followed by no- re-ac¬ 
cumulation, or by a slight one only. In oiio caso in which tho fluid was thought 
to have re-formed an incision 5 weeks after tho first operation showed no fluid, 
but the peritoneum was edematous and adhesions were ubiquitous, so that 
it was impossible to find a free cavity in any direction. This patient made 
an apparent recovery. Aspiration of tho fluid is not to lie recommended, but 
it is far from clear why incision is beneficial, and it will not be necessary to 
recall the various hypoUicses here. Wright has said tliat the opsonic index 
of the exudate is zero. Certain it is that the result does not depend on con¬ 
tinued drainage, for most of the cases have been treated without it and if a 
drain is left' in it is soon isolated from tho peritoneal cavity. 

The Fibrous and Tnbetoular Variety. —Operation in these cases offers unlim¬ 
ited opportunities for harm. Dissection and recognition of structures are dif¬ 
ficult. If we do not actually tear through the wall of the gut, a fistula may form 
spontaneously and become a very serious complication. The surgical possi¬ 
bilities for good are limited to the cases of this type in which the lesion is 
localized and may bo removed, the section going through non-tuboroulons 
tisBua 

Tnberenlosis of Vsritonsua and Fallopian Tubes. —^There is no reason to be- 
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liere that the tuberoulosis is an ascending one from vagina and uterus to the 
tubes in these cases but, the tubes once having become infected, as Murphy 
and William Mayo have pointed out, the cure of the peritonitis is unlikely 
without their removal They re-infect the peritoneum because their ends so 
often remain open. The tubal removal should at least include the horn of 
the uterus, or a hysterectomy may be done. It should be a supravaginal one, 
as the cervix escapes infection and its removal may leave the patient with a 
tuberculous sinus opening into the vagina. 

Cheesy Hasses. —A cheesy gland or a tuberculous abscess should be treated, 
if operation is done at all, by opening it, evacuating the contents or excising 
the gland, and closing the abdomen without drainage and with the most 
careful asepsis to avoid mixed infection, as in tuberculous abscesses else¬ 
where. 

Mixed Infections. —At St. Mary’s Hospital for Children we have had a 
number of children with large abscesses with acute febrile history and have 
operated under the diagnosis of appendicitis. The diagnosis of tuberculosis 
has not been made until during convalescence, when nodes and masses have 
been felt elsewhere in the abdomen, or at a second operation to close a sinus 
or fistula. These are cases of pyogenic infection, perhaps of appendiceal 
origin, grafted onto a tuberculous peritonitis. 

Operation in Peritonitis with Asoites. —An ineisioii is usually made 2 or 3 
in. long in the right rectus muscle. The fluid, which has a specific gravity of 
about 1.018 (more than that of a transudate and less than that of the usual 
inflammatory exudates), is evacuated. The alxlomcii is thou inspected and 
the wound closed by sutures in layers. The suture of tho wound should be 
as accurate as possible, so that healing may bo primary and a sinus avoided. 
This is not always possible, as a sinus at times develops even somo weeks 
after primary healing. Somo operators recommend drainage (Oehsner et 
ol) but in the usual ascitic variety there is no part of the abdomen more in 
need of drainage than another, and, as is well known, wo cannot drain the 
whole cavity for more than a few hours, bceaiisb of tho adhesions which 
form about tho drain. We thus cstablisli a tuberculous sinus tho time of 
the closure of which cannot l>o predicted. If tho vermiform appendix cannot 
be reasonably supposed to bo tuberculous throughout and tho starting point 
of the infection, and has tubercles only on its surface like tho rest of the peri¬ 
toneum, one should resist the temptation to remove it, as a fecal fistula may 
result Tho Fallopian tubes, if tuberculous, should be removed, but I have 
not removed them prophylactically in children if the disease appeared confined 
to tho serosa. 

Operation when Ho Pinid It Present. —As a rule, these cases should not 
be operated on. Some will be, however, under mistaken diagnoses—^most 
often that of appendicitis. A single or small group of tuberculous glands 
may be dissected out of the mesentery or tho appendix removed if it is the 
source of infection. Tuberculous tubes are operated on, as a rule, without 
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regard to whether the peritoneum contains fluid or not, hut due regard should 
be given to the question of tuberculosis elsewhere. It is only when the tubes 
constitute the chief lesion tliat operation is advised. 

Tuberculous Eistnlc.—A tuberculous fistula usually marks the beginning 
of the end. Its closure by operation will tax this sur^n’s resources. Failures 
from operation are frequent and the patient's condition after operation may 
be worse than before it. In children these fistula* at times narrow down 
of themselves and finally close. The one ease in which I was tempted to do 
an extensive resection in a child ended fatally. A ftical fistula had followed 
an appendectomy in a child with tulKtrculosis limited to the cecal region. 
Three operations by others had failed tc» close the fistula and had restilted in 
establishing otlier openings. Tho caput and as(H?nding colon with the retro¬ 
cecal nodes were removed, and a lateral anastoiuosis made. Death resulted in 
80 hours, apparently from shock. 

All cases demand prolonged medical care. Incision should lie urged in 
the miliary ascitic variety. Aside from this, ojicrati«)n should bo restricted 
to the few cases in which the lesion is discrete and single. 

Prognosis.—A patient may bo cured of his tuberculous peritonitis yet die 
of tuberculosis elsewhere. 

Case: E. M., ap'd <5 .venra, was operated on for miliary tiibcrculoiis ]N>ritoiiitis 
with ascites. The wound was closed and improvi*nu-nt was prompt nn<l decided. Tem¬ 
perature di 80 i)penn'd soon after o|H>ration. and ascin'M did not recur. Some time after¬ 
ward a sinus formed. Tlirt'c years later it was dissected nut when the alHlonien seemed 
free from aetivc tulwrculosis but fine adhesions remained everywhere. Six months 
later she developed tuberculosis of the liinir ami lived for 18 months thereafter, but 
with no siens of alMloininal tubcrcailosis. 

Tho more fav<»rablc cases an? the ascitic ones and hero n|>cratiou will 
usually change tho peritonitis from llio ascitic, 1,«i the adhraivc ty|M). Tho 
patient is then in tho same condition as tho majority of patients who have 
had no ascitic stage but in whom the condition has liecn udhosivo from tho 
beginning. Whether an ascitic case that has l>cen ofterated on is any bettor 
off 5 years later than one that has been adhesive from tho start, is hard to 
say. Among children tho adhesive and nodnlar typo is much more common 
than the ascjtic. Dowd says that of 40 children, mostly at St. Mary’s Hos¬ 
pital for Children, only 7 had fluid in marked degree. When there are palpable 
nodules throughout a child’s abdomen, the jrrognosis is very bad. Tho patients 
die within a few months. If a fecal fistula forms in the small intestine, tho 
termination is much hastened. In older children or adults nature seems to 
show greater ability to deal with the jH!rit«»nifis than with tho Fallopian tubes, 
as is shown by the frequency with which tubes must bo removed because of 
their size or adhesions and in which the peritonitis shows every appearance 
of being healed, web-like adhesions alone indicating a previous inflammatory 
process. 
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Th9 treatment of chronic peritonitis rosolvos itself into the prevention and 
treatment of adhesions. Adhesions result from injury to the peritoneum, either 
traumatic or septic, and the adhesion process represents nature’s beat efforts 
to repair and isolate the injury. No thought need be spent in devising a 
xnethod of preventing adhesions from forming when injury to the peritoneal 
surface has been produced. We should prevent adhesions by preventing the 
trauma. Tho success of intraperitoneal work is dependent on this very power 
of the peritoneum to form adhesions (recall the difference in closing an intra- 
and eztraperitoneal leak in a viscus—the quick agglutination and adhesion 
of peritoneum to itself about sutures make all the difference in the 2 cases). 
Adhesions result from peritoneal irritation, and, as a general rule, we may 
say that continued irritation oontinues the adhesions, but with the removal of 
the cause th^ tend to disappear. Sometimes tho disappearance is complete, 
at other times far from it, and we often fail to see why one case should so 
differ from another. Nothing is more impressive than to operate for an in* 
traperitoneal abscess with abundance of adhesions and then after months or 
years to open the same abdomen for obstruction and find all the adhesions gone 
except the band which is responsible for the obstruction. This, however, may 
be firm and fibrous and cut into the compressed gut Adhesions, too, behave 
mudi like scar tissue; an adhesion which is but occasionally exposed to traction 
tends to contract; while one which is subjected to a continual pull, such as 
that of a uterus which is sutured to the abdominal wall, tends to stretch out 
indefinitely. So, though wo are unable to say in many cases why adhesions 
■persist, it seems as though traction on them is an important factor favoring 
their disappearance. Peristalsis of both small and largo intestine favors the 
separation of tho adhesions connecting them, on the other hand, omental ad¬ 
hesions to an abdominal incision seem to show little tendency to lessen with 
tape. 

Pieveution of Postoperative Adhesioas.—All trauma, handling and exposure 
are to be minimised. Since even exposure to air may result in adhesions, 
we should aim to omnplete the operation in as short a time as is compatible with 
good vrork. The bad effect of air upon peritoneum seems not to depend on 
its chemical composition but to be wholly due to its diying effect. Steam- 
laden air has been found not to produce adhesions. All unnecessary exposure 
of peritoneal surfaces is to be avoided by sliort operation, keeping the organs 
aa far fus possible within the abdomen and restraining them by moist pads. 
Antiseptics need not be applied to peritoneal surfaces, as the bacteria can 
resist their action better than endothelium. Before the days of rubber gloves 
and aseptic surgery, one frequently saw the suigeon insert his hand into the 
abdmnen dripping with bicfalorid solution. The only fluid to be used in the 
abdomen is the least irritant namely, physiological salt solution. A danger 
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whidi has recently, been introduced reeolta from the use of iodin for dcin 
sterilisation. We n^ not give this up in abdominal surgery, and so forego 
its advantages, but we should avoid all excess of iodin and when structures 
are to be drawn out of the wound the iodin surface should be covered by thick 
pads of the character of Turkish toweling. As inflammation means adhesions, 
early operation with cure of the inflammation limits the number of adhesions; 
unfortunately, in this regard the prevention of adhesions is not the only and 
often not the most important consideration in determining the time or neces¬ 
sity for operation. 

When we close an abdomen, the least harmful fluids to leave in the abdomen 
are air, blood, and salt solution. Air harms the peritoneum only when it is 
dry and the quantity likely to be left in at the close of an operation is negli* 
gible. 

Somewhat more may be said of tho practice of leaving salt solution in the 
abdomen. In any prolonged operation there aro always some bacteria that 
have gained entrance to tho peritoneum. These aro apparently dealt with 
promptly hy tho bactericidal peritoneal fluid. Buxton speaks of their “ex¬ 
plosive destruction”; so, though salt solution may bo of use in supplying the 
body with needed fluid, wo are diluting the protective fluid of tho peritoneum as 
much as we dilute tho few bacteria (in a clean operation). Probably, then, 
we favor their removal, with tho absorlxjd fluid, for destruction in the tissues 
rather than their immediate destruction in tho peritoneum. If our purpose 
is simply to supply fluid, it would seem wiser to give it hypodermically or 
by rectum, and I see no reason to think a peritonitis present or threatened is 
favorably influenced by leaving salt solution in tho abdomen. 

The question whether blood in tho peritoneum produces adhraions has been 
much discussed. It clots but slowly when the peritoneum is uninjured. Ex¬ 
perimentally it has been injected into tho normal peritoneal cavity and its 
disappearance noted without any remaining signs in the peritoneum. On 
the other hand, there is the evidence of ectopic pregnancy in which wo find a 
clot surrounded by firm adhesions witliin a few days. However, in most late 
cases of ectopic pregnancy the amount of clotted blood is not oonunensurate 
with the symptoms of hemorrhage which the paticut presented at the 
time of rupture and we must believe tlmt the blood has been largely 
absorbed before encapsulation of the remainder. It has been suggested that 
mild infection or the presence of the ovum accounts for the adhesions 
about an ectopic gestation. The matter is ably discussed in Richardson's 
article. 

My tentative conclusions regarding blood in tbe peritoneum are that mod¬ 
erate amounts are absorbed quickly; that if adhesions do form about a clot, 
they are not of the firm variety and disappear almost as readily as the clot; 
and that there are other factors than the presence of blood concerned in the 
adhesions about an ectopic pregnancy. Tbe practical conclusion is that we 
need not take time at operation to search through the abdomen for bleed-clots, 
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88 tlie peritoneum takes care of them and the blood is restored to the cir¬ 
culation. 

Wo should aim to leave no denuded surfaces after operation as there is 
abundant evidence that they favor adhesions. The ideal method is the dis¬ 
placing of the adjac^ent peritoneum to cover them. We learn by experience 
where the peritoneum is hxwely attached and hence easily displaceable. In the 
pelvis, that of the anterior layer of the broad ligament is available, also that 
of the lower abdominal wall alM>ut the bladder. There is a redundancy, also, 
around the lig^mentum teres of the liver which might be used to cover 
raw spots in the upper nlidomen. 'J’hc omentum also affords a supply of 
material for covering raw spots. Even a detached piece will probably be¬ 
come viable if sutured to a denuded area; however, its detachment is not 
usually necessary. Wo should not attach it so that it will produce traction 
or angulation of the transverse eolon. 

Adh<*Hion8 the most to bo dreaded are those of the small intestine. The small intes¬ 
tine is naturally i8olat(>d by the <!olon |H>ri]>hemlly and the omentum anteriorly. If we 
always draw the omentum over the Kiit at the <!oneluaion of an operation,' we moy avoid 
an adhesion of small KUt to the abdominal wall. Tt is a wise practice in (lelviu siirirery 
to place the siarmoid and omentum so that they will roof in the pelvis and thus protect 
the small intestine. 

There is considerable danger of pr«)duciug adhesions hy means of drains. 
In apiwndicitis the more lateral incision has the advantage that a drain in 
it will lie between the iliac fossa and colon, while a more median one to the 
inner side of the cecum will Imj in danger of contact with small intestine. 
When a drain is left in the pelvis, it should lie close to the bladder and be 
isolated by omentum and sigmoid. 

Treatment of Adhesions.—Of course the ideal trcatnicnt for adhesions is to 
divide them and tiover the denuded area with normal pcritonciim, hut there 
are many cases in which this is impossible. The question then arises as to 
whether any good results from dividing extensive adhesions and not covering 
the denuded area. This question presents itself most frequently in dealing 
with adhesions which bury the uterine apiamdages as a result of salpingitis. 
If wo simply divide them and leave 2 raw surfaces in contact, no doubt wc 
invito a rc-fonnation of adhesions, but, assuming aseptic healing, they will be 
loss dense than the original ones, the result (»f infection. We do a better 
service for the patient if, after separating the adhesions, the denuded surfaces 
are not allow<«d to come again in contact, i. e. if the denuded area is contacted 
only with normal peritoneum. To illustrate, if in a case of retroverted uterus 
the appendages are adherent to the pelvic floor, we first carefully separate 
them and control active bleeding and oozing. We then suspend the uterus, 
which elevates the appendages. Afterward, if adhesions form in the culdesac 
of Dougins, they simply obliterate it and do no harm. The appendages, being 
brought up to their normal level, with their normal ciroilation restored and 
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lying in contact only with normal peritoneum, arc unlikely to roconstruot ad¬ 
hesions ill the absence of infection. 

When small intestine is denuded, we have a number of methods of dealing ' 
with the defect. If small, sutures are made to approximate its edges provided 
we do not angulate the gut or hut moderately diminish its lumen. Whoa 
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somewhat larger deflects occur, wo may inako use of tho omentum. If a separa¬ 
tion of a knuckle of gut will produce a very large defc<ft, wo may Iks satisfied bs 
leave the adhesions alone and do a lateral aiiastoiiiosis hotwecii the oral and 
aboral segments. At times resection will Ik; safer than an attempt to deal 
with a scries of denuded areas distrihiittHl along a short sugment of gut llich- 
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ardson has described 2 methods of utilising the mesentery to cover defects 
extending part way around tho gut and even for sin’cral indues along it (1) 
The gut is rotated toward tho mesentery of the denuded side and is then 
stitched to it This method is employed when the mesentery is thin and con¬ 
tains no fat (Fig. 9). (2) On the aide of tho denuded area 1 leaf of the mesen¬ 
tery is divided and peeled off from the mesenteric vessids and fat It is then 
pulled forward to cover the defect and sutured in place (Figs. 7, 8). 


BOS ; O^ElUTldNS bN/IBE PERITOimM 

' i ln gcjneral ^re may thii^ of peritoneum aa repelling a oontaot with anything 
irat peritonennL Foreign bodies, even sutures, produce adhesions, yet numbed 
less efforts have been made to protect from a^esions by covering the prospec¬ 
tive adhesive surface by foreign materials, the chief being foreign matters of a 



Rd. 0.—RioaLUHMOK'* OmuTioN (3). Out rotatad and mtund to the meaentoy. 


muoilafpnons or oily character and animal membranes. No great success has 
followed their ua^ and they are not advised. Becently the use of camphorated 
oil has obtained some vogue abroad and is recommended both to prevent in¬ 
fection and adhesions—One wonders how. 


BITBOPIBITOinEAL OTST8 AND TUHOBS 

‘ If we exclude the cysts of the Icidney, pancreas and parovarium, which 
are elsewhere considered in this work, the retroperitoneal cysts and turnon 
will be numbered among the less frequent abdominal swellings, but at the 
■arwA time they present great variety in origin and stnicture. Among the 
benign turnon are lipomata, dermoids, hemorrhagic and other cysts, both 
unilocular and multilocular. The malignant growths are most often sec¬ 
ondary to malignant disease in or out of the abdomen. Sarcoma of the testis 
is followed by metastatic retroperitoneal tumors. Cancer of the rectum or 
uterus is followed by retroperitoneal lymphomatous tumors. The primary 
malignant retroperitoneal turnon ere much less frequent than the secondary. 
The primary ones are either sarcomas or hypemephronuis and ori^nate in 
the renal region. It is not always possible to distinguish between growths 
having a retroperitoneal and a mesenteric origin, as the retroperitoneal turnon 
may grow into the mesentery. In the mesentery blood, dermoid and chylous 
cysts have been described. To illustrate the variety in retroperitoneal turnon 
those recently seen by me may be mentioned: (a) sarcoma in the mesorigmoid; 



KETBOPERITONEAL CYSTS AND TUMOBS 609 

(1b) li mnltilocnlar ojit behind the descending colon and ureter; (o) a fibro* 
aarooma (Fig. 10) 'veiling 13 pounds, to the inner side of the ascending 
H^lon; (d) a cyst of the tail of the pancreas rranoved through tiie lesser sao 
of the peritoneum; (e) an inoperable hypernephroma, sitiwted on the anterio^r 



Tha . 10.— RaraormuiuNaAb Fubobmcoiu. 


surface of the lower lumbar vortobra:; (f) a lymphosarcoma bdhind the 
cecum. 

Before operation these tumors and their anatomic relations can scarcely 
be expected to be diagnosed. The operation will, then, be an exploration, 
and the first thing to consider is: Shall extirpation of the tumor be attempted! 
In this decision a good many factors are concerned. The diffuse lipoma is 
inoperable, though a portion might conceivably be removed to diminirii ab> 
dominal distention without damage to important structures. Cysts offer the 
most favorable opportunity for operation. When the cyst is very large and its 
relations difficult to make out, we may have to be satisfied with removal of part 
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of the sac and maraiipializatinn of the remainder. Thia ia leaa frequently 
done now than formerly. Some pancreatic cyata that would formerly have 
been maraupialized would now ^ completely enucleated aa waa the one 
mentioned above (d). 

In treating thoso cysta that encroach upon the meacntcry, a resection of gut 
may [Kwaibly lie avoided by care in preserving the blo»)d supply. The cyst, if 
largo, ia opened and its wall attackc<l thrtjugh the mesenteric leaf that appears 
the leas vaacular. Then with the greatest care we shell out the cyst, trying to 
do so without injury to any arteries or veins, so that there may bo no question 
of the impairment of the inti^stinal blood supply. This was done in the cyst 
behind the ureter and descending colon fh). The cyst was removed through 
the outer layer of the mesentery of the descending colon. 

In the large solid iibrosam>ma (Fig. lU), the tumor almost tilled the abdo¬ 
men. It was delivered through an incision a foot long and had the lower 
ileum stretched over it. The tumor was removed with .*1 ft. of the terminal 
ileum. In dividing the vustmhtr pedicle, a 2 in. rent was made in an extra- 
peritoneal portion of the d\i(Mlenum. No leakage followed repair. A lateral 
anastomosis was made Ixttwcen the ileum and transverso colon. The patient 
is well, .'5 yeara after ofwration. 

With hyiiermqihroiiinta not enclosed by kidney tissue and other malignant 
rotroporitonenl tumors, it will rarely he wise to attempt removal, as the danger 
from operation will bo too great and the 2 )rognnsi 8 fur permanent cure too little 
to warrant it 
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CHAPTER XI 


THE BECTUIC 
Jerome M. Lynch 

EXAMINATION OF THE BEOTUM 

In order to arrive at a diagnosis it is nocossary, after having taken a com* 
pleto history, to make a tlioroiigli, systematic exaiiiinntion. 

Position of Patient. —In order to complete a rectal examination it may bo 
necessary to put the patient in 2 or 3 dilTcrcnt positions. The first, and the 
one usually adopted by most men in this country, is the loft Sims’; tlio 8C(x>nd, 
tho knee-chest posture; tlio third, tho lithotomy or exaggerated lithotomy 
position. 

It is nearly always necessary to put tho patient in each of these positions 
before the examination is completed, each one having special advantages over 
tho other for different examinations. The position first assumed is usually 
the.left Sims’, os in this attitude a thonnigh in8p(>etion, palpation and digital 
e x am ina tion of the anus can be made to the best advantage. This position also 
allows of palpation of the rectum, and is tho most convenient position for a low 
rectal examination, both from the point, of view of the patient and the surgeon. 

For a proctoscopic or sigmoidoscopic cxaiiiinatinn the kneoHshest posturd 
is the most convenient 

The lithotomy position is tho most convenient for rectal operations; also 
for bimanual examination of tho rectum and sigmoid, and especially for ex* 
ploration of the rectum after the method of Simon. 

The exaggerated lithotomy position is sometimes more advantageous than 
the knee-chest posture for proctoscopic examinations. Many times when it is 
impossible to pass the proctoscope in the knec-diest posture it can be easily 
and conveniently passed in the exaggerated lithotomy pose. 

Preparation of the fttient for Examination —^Physicians are frequently at sea 
as to the proper toilet of a patient before examination. Many believe that a patient 
should be thoroughly irrigated and all fecal matter removed before a rectal examina* 
tion. This is a mistake, since it is only by examining patients under evciy-day oondi* 
tions that we can judge of the state of the iiitcstini's and m« things exactly as they 
are. For this reason it is better tlut the patient should not make any preparation 
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until after the first examination. It may be necessary after this to order an enema 
or a laxative, in order to explore the rectum and sigmoid thoroughly, but for the fint 
examination the patient should be in his usual condition. 

lupeotioB.—With tho patient in tlic Sims’ position, careful inspection of' 
the anus will furnish a ['mat deal of information. The relaxed and prolapsed 
perineum, with slight protrusion of the anal mucous membrane and loss of 
peri-anul fat, so typical of tabes dorsalis, can immediately bo noted. So 
typical is this of taltes, that more than once I have I>ccn able to make a diag¬ 
nosis of tabes from this picture, subs{H|ucntly verified by tho usual examina¬ 
tion. In tuberculous patients loss of fat, with retracted anus, prominent tuber 
ischii, lanugo hairs and the pinkish skin so typical of the disemse can be 
seen at a glance. Also ono cun note the condition of tho skin, whether it is 
thickened and thrown into folds, lacerated or dry, or covered with the abrasions 
BO typical of pruritus ani. If there is a fistulous ojiciiing, it, too, should bo 
easily discovered. Fissures, hemorrhoids, pediculi and pin wonns will all 
1)0 easily seen. Tho condition of the s)>hinctcr cun be noted, whether it is 
nonnal, relaxed, or .spasmodic; whether there is any evidence of inflammation 
from abscess or of thrombotic hemorrhoids. 

After these points have beem observed, tho patient should bn asked to 
l)car down, and, at the same time, by s(>])arating the buttocks, tho condition 
of the anal canal can be observed. 

This jinKSiduro is often all that is necessary to make a diagnosis in cases 
of fissure, henauTlioids, fistula, hy]H!rtro[)hicd ])upilhe, ]M>lypus, aial partial or 
complete prolapse of the rectum. 

Palpation.—iMiich can be learned from palpation, as, for instance, the pres¬ 
ence of an abscess or fistula, the location of a fissure, or the presence of a 
tumor in the lower I'cctum. This method of examination is particularly useful 
for dotcnuiniiig the condition of the sphincter, where a digital examination is 
impossible e.\ccpt under anesthesia. 

Digital Examination.—'riiis is the most satisfactory method of rectal cx- 
aiuination, and gives us more information than any other similar procedure, 
especially where tho tactile sensation is well deve1o[)ed. To those familiar with 
this method of cxuminatioii, even a slight abrasion of the mucous membrane 
can be detected. Simple as it may seem, it reciuircs some understanding of 
tho proi)cr mctliod of introducing tho finger. If ono is very gentle, he can 
make this examination w'ith a minimum of pain, and it is sometimes possible, 
oven in the most painful conditions, to introduce the finger and make an 
examination with very little inconvenience to tho patient. 

lU'forc introducing the finger, the nail should be covered with castilc soap to pre¬ 
vent injury to the iiiik-ous nienihrnnc during the cxiiminntion. Under ordinary condi¬ 
tions, covering tho index finger with a finger cut is pcrhniis tho safest, both from the 
{mint of view of the patient and tho surgeon; but with sonic men the finger cot is apt 
to blur tho tactile sensation, so that it caniiut always be used. 
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The finger, having been Inbricated, is passed into the rcctnm by a gentle 
boring motion, but always away from the painful spot. After the finger 
has IxScn introduced, it is gently swept around the rwtuin. and the condi¬ 
tion of the prostate is noted; in the female, if the eer\’ix uteri is retro- 
verted or enlarged, and if it presses »)n the rectum, it cau Ito felt at this 
time. 

We mention this beeimse, more tliaii oiicf, the cervix, when felt thmuRh the 
rectum, has been mistaken for n new frniwth or a strietare. If the uterus is retro- 
verted or retroflexetl, or hotli, tliis enn also he noted, as ean tenderni'ss around the 
region of the tubes or ovaries. It is laiieli safer, in the majority of eases with the 
female, to make a siihse(|uent vaginal exainiiiatinn, noting the <-onditinn of the genital 
organs and tlieir relationship to the reetiiin. This is not always iwssible, and the 
rectal examination may he sutiieient, especially in tho ease of virgins. 

A digital examination is gen(>ruliy suHieient to determino the presence 
of a stricture, new growth, whether htmign or malignant, enlarged prostate, 
abscess of the prostate, superior «>r posterior pelvirectal abscess, and ttiiy other 
abnormality within reach. .\s the tingi*r is withdrawn, any deviation from 
the normal is noted, such as the intenial opening of a fistula, suhmueous or 
deep ah.secs8cs, hypertrophied |)a])ilhe, polypi, lissiire, sensitive crypts, the 
tone of both sphincters, sulnirethral sihsc-ess, and, in the female, the presence 
of a rcctocelc. 

Introduction of the Hand for Purposes of Diagnosis. -'I'ht; method first ex¬ 
ploited by Simoti of Heidelberg, who introduced the entire hand into the rectum 
in order to detinilely determine the pres«*nee or absence of a tumor and, in fact, 
to explore the abdomen, is of ine.stimablc vabn* when properly carried out under 
general anesthesia, lait it .should never be practiced by any aurgimn tho cir- 
cumfereiu*c of who.se fist is greater than b'o in. I'lnsre is always danger of 
shock in this operation, and for this reason the patient should lie (xinstantly 
under the observation of the surgeon, so that in <*ase of pronounced shock, 
the examination ean Im immeiliately disciuiliiined. 

Instrumental Examination.—We are indebted to the following gentlemen 
for the development of the )iroetoseope: Ilowdenheimer, .Marion Sims, Van 
Huron, Howard Kelly, ISeach. IVnnington, haws, and Tuttle. 

Alany modifications of the original proc'tosco|>n have been made. I prefer 
the Tuttle jiroctoscfijie for some examinations, and my own pro<'ti)scopo for 
general examination. 1’hc following obj<‘<-tions have lieen offered to the Tuttle 
proctoscope: (1) That it cannot Im boiled: (2) that the lamps are easily 
burned out: (Jl) that the water gets into tin* auxiliary tube, resulting in a 
short-circuit. These objections can lie readily answereil. The 'rnttle instru¬ 
ment is delicately balanced and nH]nires some gentleness in handling. If, 
after boiling, any water remains in the auxiliary tube, it ean easily be removed 
by means tif a pieexj of <iott.on on the end of an applicator provided for that 
purpose. 







.objection era be orercome if ordinaijr precaution ie exercised before 
. ^und^ on tbe (hirirat Tbe current should be turn^ into the lamp on'the rheostat 
and^then gradually bade into the second Tolt honp on the end of tiie carrier, fmtil a 
sufloient amount of light is obtained. 


Hy own instrument consists of a plain tube 12 in. long and in. in 
diameter. 

Beside the instruments enumerated, there are several others on the market 
.of various sizes and caliber. All were devised with the idea of suiting some 
particular case, but the Tuttle instrument and my own are sufficient for all 
practical purposes A very small proctoscope is used in cases of tubular 



atrictures, as it is very often important to determine how far up the stricture 
extends, and to ascertain the condition of the mucous membrane above the 
Btrieture. 

When passing the proctoscope the instrument should be held in the fol¬ 
lowing manner: The auxiliary tube uppermost; the handle of the obturator 
pressing against the ball of tho thumb; the flange of the proctoscope held 
between the thumb, index, and middle fingers, as illustrated (Fig. 1). The 
object of allowing the handle of the obturator to rest against the thumb is to 
prevent the slipping out of the obturator when the instrument is being passed. 

The tip of the instrument ia now well lubricated with some lubricant, such 
as we have already mentioned; the left index finger is also lubricated; the 
patient is placed in the knee^hest position on the table; the left index finger 
is introduced into the rectum; tho patient is asked to bear down, and the 
proetoBcope ia passed, the tip of the obturator resting on tiie innmr surface of 
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the index finger (Fig. 1). As the instrument is passed in, the auxiliary 
tube continues to press on this index finger, and as tlie instrument passes inj 
the finger is gradually withdrawn. 

The instrument having passed inside the internal sphincter, connections 
are made between the light carrier and die rheostat After the light has been 
turned on, the obturator is withdrawn. The instrument is now passed en¬ 
tirely by sight and it is not at all necessary, with a good light, to allow the 
instrument to injure the membrane in any way. The plug and glass window 
closing the end of the tube, to which an infiating apparatus is attached, can 
be brought into requisition, ond the rectum and sigmoid dilated with air, when 
the tube can bo easily passed. When tho rcctosigmoidal junction is reached, 
the sigmoid, which adjoins the rectum, turns cither to the right or left—in 
our experience, more frequently to tho right. At this point difficulty is at 
times encountered, even by tho most experienced, and if great care is not 
exercised it is quite pmsiblc to do material damage. 

I have, on more than one occasion, seen cases of supposed stricture, where 
the surgeon had failed to pass tho proctoscnjic, and found tliat by a little 
manipulation I could pass it without difficulty. The reason of this is that, 
where the sigmoid joins tho rectum, it forms an acute angle, and over this 
one of Houston’s valves has fallen, obscuring the direction of tho gut from 
the snrgeon. !No force should be used here. We say this because we know 
men who have tried to force tho pnK'toscope at this* point, imagining that 
there was some collapse of the Iwwcl which could be passed without trouble, 
with the result that tho mucous membrane has l)cen seriously damaged. I 
have seen a swelling of tho mucous membrane whore it has been pressed 
against tho sacrum by tho proctoscope in the endeavor of tho snrgeon to pass 
the instrument. This is not necessary. A little manipulation, passing the 
instrument from side to side, asking the patient to take a deep breath and in¬ 
flating occasionally, will reveal the direction of the canal. If a spasmodie 
condition of O’Bymo’s sphincter exists, by waiting until tho spasm subsides, 
the instrument can be passed into tho sigmoid with tho greatest ease. How 
far tho instrument can be passed when it has entered the sigjmoid depends 
entirely upon the length of this portion of the bowel. At no time, except 
where the mesentery of the sigmoid is very short and whore very Uttle sig¬ 
moid exists, can the instrument be passed above the apex of the sigmoid. If 
the instrument continues to pass after tliis, it is because the sigmoid and 
mesosigmoid are very long and this portion of the bowel is pushed before 
the instrument until, in some cases, it almost reaches the diaphragm. 

If tho patient is put on his back when the instrument has boon passed in, 
and after the obturator has been replaced in tho instrument, the tip of tho 
obturator can be felt through the abdominal wall. Some physicians imagine, 
under these circumstanoes, that they have passed the instrument into the 
descending colon, but such is not the case. A good idea of the length of the 
sigmoid can be obtained when the instrument is in this position. The mo- 
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bilitjr of the aigmoid can aJso be dctcrniiiied bj' moving the instrument from 
side to side. In a perfectly healthy sigmoid, where no adhesions exist, it ia 
possible to make a cfirnplete half-eirele from right to left. If adhesions exist, 
it is easy to determine the point where the sigmoid is hound down, bceauac 
the obturator will indieate the; exaet positimi. 

I must digress for n moment to point out the liability of mistaking the 
tnesosignmid, or a sigmoid with a very short mcscnteiy, for an adhesion or 
angulation of thia organ. With moaoaignioiditia the mesentery is thickened 
and the inatmmeut cannot bo moved from aide to side. ?Iow, if the sigmoid 
runs in the dirtxtion of the eecurn, it is (piitc possible to get the instniment 
as far as that organ and, not being able to move it toward the left, one is apt 
to arrive at the conclusion that adhesions exist lictwccn the sigmoid and the 
cecum. Therefore, great caution siionld he exorcised and n thorough examina¬ 
tion imido of the sucral region; if necessary, an X-ray photograph of the 
sigmoid and cecum can I)c olttained, which will clear up the diagnosis. 

The rest of the sigmoid, not rcaclual hy the sigmoidoscope, can ho outlined 
hy passing a tul)c which 1 inivc devised, namely, the sigmoidodiaphramc, 
tlirough the sigmoidoscope into the as(!cnding limh of the sigmoid and con¬ 
necting the tiihc with the rlicostat. Hy transillumination the rest of the 
sigmoid can bo outlined. 

To those familiar with tlie use of the proctoscope or sigmoidoscope the 
slightest abnormality and all gradations l>ctwcen tlic physiologic and patho¬ 
logic can ho dctcmiincd—catarrhal conditions, hyj)crtrophy of the valves 
of Houston, ulceration, strictures, now gi'owths, angulations, etc. 

Hoforc the instrument is withdrawn, the obturator should be inserted, ns 
otherwise the sphincter grasp on the end of the tube may cause considcrahlc 
trouble. 


MALFORMATIONS OF THE RECTUM 

Embryonio Development of the Foregut. —.Mioiit the end of the third week 
in the onihryo an anterior ])rojectioii, or budding, of the yolk sac can he ap¬ 
preciated. This goes later to form the foregut and. with that portion of the 
future intestine anterior to a lino drawn through the middle of the yolk sac, 
forms the entire small intestine, pharynx, esophagus, stomach, and duodenum. 
Embryos have been oxainiucd at such an curly stage that there was no evidence 
of the foregut or hind-gut, hut the allantois was present ns a hndding or pro¬ 
jection fr«)in the yolk sue, showing that the allantois is formed at a very early 
stage, and before the hind-gut. It is believed hy Mall and others that ns the 
divcrtienluni. or budding of the hind-gut grows down, it carries with it the 
allantois until both mieli that hay at the caudal end of the embryo which is 
known as the cloaca. 

Tho intestine now gradually develops, and the changes that take place are 
of interest because of tho persistence of embryonic features which may later 
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require aur^ical measures for their correction. • That ptirtion of tlic intestine 
which is described by some embryologists as the mid-giit is suspended from 



Fii*. 2 .—Thk Alimentahy ('anal Aimilt the Week he I''e.tai. Life. "I'Iw vrry iiilcrfHliiia point 

is also iUuH(nit<il that at this pitunI the larffr Imwcl ih vi>ry iiiiii'h i<iiiiilli-r tliiiii the Miinll Ixtwi'l. 


the rtjof of the yolk stic (I' ifr. -)• Tito neck of the yolk sac. cloiif'iitca and 
narrows, Tho portion of the intestine known as tlie r-slia])ud tnlat is really 
outside of the ahdoniinal cavity at this perioil. This is cxjtlaineti hy Mall ns 

IteiiifE due to the rajtid jrrowth __ 

of the liver, which forces the 

latwel outside of the ahdtnninal Jjp/ //ex. 

cavity. .Vs the yolk sac he- / 

comes smaller, the intcstitie re- />t<ooten.— Ouod&K-/c/. 

trofiresses into the abdominal ^ 

eavity, covered by the somato- \Jj 

plenre. The vitelline artery /».,/ w /» 

afterward Incomes the superior /Resent. j L^iCo/ic 

mesenteric, which is the artery 
of the r-shaiwd tidie (Kig. 2). ^ 

Hetween the end of tho first /^sent. 
month ami the lieKinning of tho 

second a .liverticnium, or out- Sigmoid Artery 

growth, appears on the border ^ 

of the jxmtcrior limb of tho ^ "**“ 

IT 3.—The i'i«iTii>N itr the CoMm ArTKit IIotatii*n. 

L-shaped tnl)c, Ihis diverticn- t,„, fu„„ei^haiK!j upiH-uranw of c«cum and 

Inm represents the future cecum apprndi*. 

and appendix. At this period 

the cecum and the large intestine are of alsuit the same caliber as the small 
intestine, and it is not until the hfth month that the eeeuui iKSTomns appre¬ 
ciably larger than the small intestine. The appendix, which has retained its 
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embryonic character, is the terminal portion of the cecum. In other words, 
the future appendix docs not keep pace with the growth of the cecum, but 
retains its embryonic size. 

As the small intestine continues to grow, a change takes place in the pos¬ 
terior loop of the U-shaped tube. The portion of the bowel aboral to Meckel’s 



Pia. 4 .— iMraRrURATBD Amuii with an Ophnino into thk 
Prostatic Urhthra. 


diverticulum rotates around 
to the left, so that the cecum! 
comes into a position in front 
of the duodenum (Fig. 3). 

Modern embryologists di¬ 
vide the alimentary canal 
into the hind-gut and fore- 
gnt All the bowel in front 
of the vitelline intestinal 
duct is known us the foregut; 
all buck of that is known as 
the hind-gut. Aleckel’s di¬ 
verticulum is formed by the 
persistence of the vitollo-in- 
testinal duct. 


Embryonic Development of 

^e mnd-gnt.— The hind-gut may be arrested at any point between the vitello¬ 
intestinal duct and the anus. There are cases on record where the entire hind- 
gnt was absent, and where, at the same time, the vitelline dnet remained patent 
and the contents of the bowel were emptied tbrongh this opening at the um¬ 
bilicus. 


As a result of a double bud¬ 
ding we may have the double hind- 
gut. It may Ik? a single tube sep¬ 
arated by a septum, or there may 
be 2 distinct tubes on 1 mesentery. 

The hind-gut may maintain its 
connection with the allantois, from 
which the bladder is frequently 
formetl. In such a case the hind- 
gut would open into the bladder 
and the fecal matter empty 
through the urethra. There is a 
case on record where the urachus 



Flo. S. —Rbl-totaoinal Opbnino SaowiNa IiiPBa- 
rORATB HeCTOVAOINAI. SrPTDU and PmORATH 
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remained patent and the hind-gut 

emptied into the bladder and the fecal matter passed through the urachus and 
mnptied at the umbilicus. 

The hind-jpit may open into the posterior urethra (Fig. 4V This is 
the result of imperfect union between the cloacal septum and the perineal 
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aeptum. Imperfect union between the oloacal septum and tlie perineal sep¬ 
tum in the female results in an opening between the vagina and the rectum 
(Fig. 5). As a result of an imperfect formation of the perineal septum 
we may have an opening into the anterior urethra or the vulva in the fe^ 
male. 

After the rectum has reached the perineal depression, it is separated from 
the anus by a thin membrane. This membrane usually is brokcu down about 
the third montli. Sometimes it may become invaded by a 'connocting tissiio 
and give rise to the condition known as imperforate anus (Fig. (1). Some¬ 
times this septum between the 
anus and the rectum partially 
breaks down, resulting in a par¬ 
tial stricture. 

Treatment.—Tlicre are a 
few general principles to be ob- 
sen’cd in the treatment of ab¬ 
normalities of the bowel and 
anus, which, if adhered to, will 
offer the best solution of the 
treatment which should be in¬ 
stituted when such cases come 
under our observation. 

If there is an outlet, even 
though it bo through some other 
organ, or at a point distant 
from the anus, it is better to wait until the child is older than to resort to 
surgery, pi-ovided the life of the child is not threatened by the bowel opening 
into some vital organ, such as the bladder, a condition which would undoubt¬ 
edly result in the death of the child from an ascending infection. If such a 
condition exists, colostomy is indicated, and this can usually be performed 
under local anesthesia. 

If the anus is well formed, and only separated from the hind-gut by thin 
membrane, the membrane can readily lie broken down and connection es¬ 
tablished iKjtwcen the anus and rectum. If there is some doubt as to the 
distance between the anus and the hind-gut, as occasionally happens, it is very 
much safer to make an artificial anus rather than perform an extensive opera¬ 
tion with the object of locating the hind-gut and bringing it down to the anus. 



Via. 6.— lursitroiiATa Andb. 


nssuBX or the anus 

A fissure is a solution of the continuity of the mucous membrane (Fig. 7). 
Symptoms. —^Burning pain, lasting anywhere from 15 minutes to several 
hours, follows movement of the bowels. A few drops of blood are frequently 
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noted after a movement. Oii account of the fact that the long pudendal nerve 
supplies the sphincter and the compressor muscles of the urethra, painful 
urination is usually associated with anal fissure. Many times the pain is 
associated with urinary trouble rather than with rectal trouble in the mind 
of the patient. Tuttle relates an instance of a man who had been treated 
for many years for stricture of the urethra before coming under his observa¬ 
tion. On examining the patient he found a fissure in the posterior com- 



Fio. 7.—Patiknt with a Kiiwunic, Hkhuhiuimidh and an Intlahko Pai'Illa. Drowios mode before 

opcrntioii. 


niissun>, mid afh-r the fissure was appropriately tmitcd, the iiian's original 
syinptoiiis disap|H3nrcd. 

Other retlex symptoms are pain along the sciatic nerve, jiaiii in the back, 
and const ipatimi. 

Local Treatment.— When a fissure is rec‘ent and drainage is fairly gtiod, 
apjilicatioiis of iobthyol or nitrate of silver sninetimos afford the most grati¬ 
fying results. The ichtliyol is applied in the following manner: A little 
cotton is wrup|M‘d around the end of a •wmidcn applicator and dipped in pure 
iehthyol. The ])utient is instructed to bear down, where the fissure will ^n- 
orally come into view. Iehthyol should then lie applied directly to the raw 
surfiKH'. Sometimes it is necessary to use some local anesthetic liefore 
makiiig any application, as the muscle is spasmodically contracted, and the 
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application of anything ia ao painful tliat it ia iiniHMaihip, without aoiuo auea- 
thetic, to accompliah anything. The following procedure ahonld then bo 
adopted: 

About 10 uiiiuiiia of a 2 ]M>r cciil. solution of nov<M'aiii, or lioiiieaia, ia 
injected juat under the tiaauiv. After this has taken elHrt it will Uf com¬ 
paratively easy, in some cases, to pass the spe<-nlnm and dirwtiy apply the 
silver or ichthyol to the tissure. 'I’lic anesthetic eiVtrts of the heniesia arc 
more lasting'than those of ctH'ain. 

This procedure should be instituted every other day until the tissure ia 
healed. When the fissure has existed for a long time, and IimniI applications 
fail to relieve it, surgery is obviously the only alternative*. 

Surgical Treatment.—TNDrCATIONS.— Imperf<H*t drainage, chronicity of 
the lesion, and failunt of lo(ail treatment are indications for surgical treatment. 

DIVULSIOIT. —The indications for divnision are faihire of local triMitmeiit. 
Divulsiou is followed by extravasation of blood, resulting in injury to the 
muscle, which may he followed by intWtion and incontinence. .V general 
aneathetie is reipiired. 

Instkcmkxt I'sko IX l)ivi'i,8io.\.—The instrument ns«‘d in divnision is 
a Sims speculum; but the o])erution cun be earritnl out without any instru¬ 
ment by using the thumb of the right and l(>ft hand. 

Ankstuksia. —This operation cun bii perAtrmed under hnail or general 
anesthesia. When local anesthesia is,used, the needle should be introdnc(>d 
about Y_> in. back of the posterior commissure, and the skin and tissues lat- 
neath, up to the internal sphincter, anestheti/.ed. After this, the needle is 
gradually worked around to one side j)f the sphincter nerve, advancing iH>yond 
tho unestheti/.«‘(l area until the nov(M-ain—(»r whatever anestlu^tie. is natal-- 
is deposited. In this way the sj»hincter on both sid«*s is amtstheti/ed. After 
this has la'cn accomplished the (‘dges of the ulc(‘r should also lat anestluiti/ed 
and triimiual otf with the scissors. Finally the nm.scle is divitled posteriorly, 
to establish drainagi* and to put the muscle temporarily at rest. 

'I'o dilate the sphiiarter wbih* tint patitmt is in the lirst or staamd stagi) of 
anesthesia is a]>t to result seriously on acctnuit of the retlex d«at]> inspiration 
which follows stretching of the musch;. 

Mktiiods oi<- Stkktouixo. —Thow are several methods of stretching the 
sphincter. Fint MethinI: With the ])aticnt in the lithotomy or Sims’ p)si- 
tion (it is taken fur granted that the operator wears rubber gloves) tin; left 
thumb is thoroughly lubricated and gradually introdm-csl into tbe ns'tnm. 
The sphincter is gently dilated, pressure being mad*; towar<l tin; posterior 
commissure. The second thumb is now introduced and, with Isitb thumbs in 
the rectum, the sphincter is dilated or divnlsed. 

Second Melhwl: A Sims’ s[icculum should be iutnidiiccd intf> the pos¬ 
terior quadrant, .\fter the speculum has lM;cn introduced by gradual back¬ 
ward pressure the musclo is dilated. 

' Third Method: With the hand forming a cone, tbe aiiex of tbe cone Is'ing 
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the fingrav, the hand is gradually introduced into the rectum and dilatation 
or dirulsion is accomplidted in this manner. 

Danokbs AMD DimctiLTiRH. —^Injuiy to the proetate is a real danger in dilatation 
of the sphincter, if one is not very careful. The speculum should never be introduced 
anteriorly for the purpose of dilating the muscle, as serious injury to the prostate may 
result from such a method. Abscesses have been known to follow when such pro¬ 
cedure has been carried out. 

The second danger is overstretching, and this may result in temporary or perma¬ 
nent incontinence. 

The third danger is that of rupturing some muscular fibers, with hemorrhage into 
the muscular tissue, which is apt to bo followed by canalisation of tlie bloo<i and con¬ 
nective tissue, changes resulting in iiermanont destruction of the inusciikr fibers. 


ABS0E8SEB OF THE BEOTUM AND ANUS 

Abscesses of the rectum and anus may be divided into 2 classes: super¬ 
ficial and deep. The superficial arc those that occur under the mucous mem¬ 
brane and abscesses of the triangular space. 

SOPEBFIOIAL ABB0BB8EB 

Symptoms. —The symptoms accompanying superficial abscesses arc insig¬ 
nificant at first. When the abscesses are fairly well developed, the patient 
experiences discomfort in sitting and walking and' from the rubbing of tho 
clothing. If tho abscess is in the triangular space, there is usually tenesmus, 
with severe pain when tho bowels move. There is very seldom any temperaturo 
as a result of abscesses in this region. An abscess nearly always requires 
Boino surgical procedure for its correction. 

Inatmmenta TTied. —The instruments used in operating fur siqmrficial ab¬ 
scesses are a knife, a dissecting forceps, a cautery, scissors, and 2 or 3 artery 
forceps. 

Operative Teohaio.—The majority of superficial abscesses cun l>o opened 
under local anesthesia. I prefer hemesia, and the technic of introducing 
the anesthetic is very important. It should bo introduced in the following 
manner: 

A little ethyl ohlorid is sprayed on the ridn about % in. from the abscess, and the 
needle is introduced into the skin at this point, the object being to prevent tho pain 
which results from the introduction of any local anesthetic in the inflamed region 
of the abscess. The skin betwem the point of introduction and the alMccss is slowly 
and carefully anesthetiied.. By the time the abscess is reached, the patient will have 
became accustomed to the slight pressure from the introduction of the anesthetic, so 
that the area over the abscess cavity can be anesthetixed with very little discomfort 
If it is deemed necessary to open the abscess cavity by the crucial incision, the area 
of incision should be anesthetixed in the same maimer as has been described. With 
hemesia we have very little dificulty in opening tuberculous abscesses with the actual 
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oauteiy, as a general systemic infection may result from the use of the knife. Such 
cases have been reported. 

Causes of Failure. —Imperfect drainage, resulting from a small inoision, is 
the most frequent cause of failure. 

Complioations. —Systemic infection, especially in tuberculous cases, is a 
complication to bo avoided. Injury to the mucous membrane may result in a 
fistula, and a fistula resulting from imperfect drainage follows in a certain 
percentage of cases. 

Besults. —Results are usually good, the abscess healing in 3 to 4 weeks. 

ISOHIOBEOTAZ. AB80B88 

Symptoms. —In this form of abscess the symptoms are usually quite 
marked, and are as follows: Slight chill, very high fever, 104° to 10.5°, head-- 
ache, and severe pain during sitting, standing, or while lying on the affocted 
side. There may or may not be urinary symptoms, snch as difficulty in 
urination. Owing to spasm, there may bo complete retention, and in some 
cases it is necessary to cathetcrize in order to afford the patient relief. As 
these abscesses, in a large percentage of cases, originate from a fissure in the 
posterior commissure, they make defecation exceedingly painful. In fact, any 
movement that causes the patient to elevate tlie rectum, or to move the levator 
ani muscle, results in pain. 

The skin surrounding the fossa is usually very red and indurated; the 
inflammation, redness and induration, in some cases, being nut of proportion 
to the amount of pus in the cavity. In many cases the patient is extremely 
septic, and these abscesses have been known to terminate fatally. As I men¬ 
tioned before, ul>8cesseB in the ischiorectal fossa often originate from an ulcer 
in the posterior commissure, the infection traveling through the triangular 
space into the ischiorectal fossa on one side and frequently infecting the 
other. This seems to be the opinion of many surgeons. I have seen many 
cases of ischiorectal abscesses, but have never witnessed this phenomenon. I 
have, however, seen a horseshoe fistula, with a common communication pos¬ 
teriorly, the sidetracks communicating with the ischiorectal fossa (Fig. 8). . 
it is, therefore, fair to assume that this fistula must have resulted from an 
infection of both fossa:. 

Indicationa for Operation,— The moment any evidence of pus formation is dis¬ 
covered, early resort to surgery should be had. Palliative measures are entirely out of 
place and the theory of some physicians that an abscess should not be opened until 
it bursts is archaic. An abscess in this r^ion demands immediate surgical attention, 
and even a simple incision, though no pus be found, will result in on early disappear¬ 
ance of all symptoms. 

Anatomical Points to Be Noted. —The anatomical points to bo noted in 
connection with ischiorectal abscesses are the presence of loose cellular tissue, 
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blood-reaseb, and nerves running through this cavity. The ischiorectal fossa 
is a triangular space, the apex of which is formed by the union of the obturator 
fascia with the lower fascia of the levator muscle (Fig. 9). The base is 
formed by the skin, superficial fascia and the loose tissue between the anus 
and the tuber ischium. An abscess in this region, if not treated surgically, 
usually finds an exit between the 2 sphincters in the posterior commissure. 
OocasioDally it niptnros through the Icvahir aiii and then through the rectum. 

Operative Te^nio.—Tt is important to realixo that pus may be pocketed; 
in other words, there may be a number of little abscesses, and it is necessary 
that these abscesses should be opened up. This is Ix-’st accomplished with a 

G gloved finger after the cavity 

j ''j has been incised. Anyone 

V / y who has had experience can 

easily distinguish between 


i 4- 4^ ' incised. Anyone 

V. ' J experience can 

easily distinguish between 
■Ofagram. healthy and necrotic tissue, 

and the surgeon should not 
break down or destroy tissue 
that is apparently healthy. 
The destruction of tissue and 
opening into blood-vessels arc 
contra-indicated, do not ac¬ 
complish anything, and are 
likely to Ihj followed by in¬ 
fection in other regions adja¬ 
cent to, or ilistant from, the 
original f(x:us. When both 
ischiorectal fosstu are in¬ 
volved, some doubt may exist 

as to the Ijest method of pro- 
Fio. 8.— Dviib-bbll Abhckss with OPBNiNa into thb Fob- ^ .. .. A « . 

TBBIOBCOHHISBUBB. "artman, under 

these circumstances, does not 
believe in opening both abscesses. He prefers to open posteriorly at a point 
where btrth abscesses communicate. This is usually at the apex of the triangu¬ 
lar space. From this pi>int ho inserts drainage tubes into both absciess cavities. 
Tlicro seems no gimd reason for following this pnx:edurc. It would seem better 
to drain thoroughly both abscess cavities at the same time and, after the pus has 
thoroughly drained, to treat the fistula, which must necessarily follow, at 
a subsequent sitting. As we have said, patients with infection in this 
region arc ordinarily very septic and the sooner all pus is evacuated and 
thorough drainage established, the sixuier the patients will recover from this 
sepsis. 

lastnuneats Vied. —The instruments to bo used are a knife, scissors, thumb 
forceps, dressing forcaips, Yj dozen artery clamps (Kochcr type), drainage 
tubes, and 2 retractors. 




Flo. 8.—Dvmb-bbll Absckss with Opbnino into ihb Pob- 

TBHIOR COUHISHUBB. 
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Danger! and Difflonltiei.—There is no difficulty in opening an ischiorectal 
abeoesB. There is some danger of destroying the branches of the long pudendal 
nerve and of opening into the healthy tissue, thereby disseminating the in¬ 
fection ; and there is always danger, in the hands of the inexpcricncctl, of doing 
too much. 

Causes of Failure. —Failure to cure an isehioreotal absei'ss is due, in a majority 
of cases, to imperfect druiunge or anxiety on the part of tlio aurm'on for fear tho 
cavity will not be properly drained. As a result tho drainoKc* tiilic is loft in plmn: too 
long, resulting in a fistula. In a great many cast's failure is due to over-treatment. 



Pjo. 0._^Tbb Dibtribotiom or thb Pelvic Fascia. », llisc fwicia; b, femoral nervo; o, iliac vonnls; 

d, pelvic brini; e, rectovesical foncia; f, poaterior faMcia; a. anal foccin; h, inb-rnal pudio vnaaela and 
nerve; i, levator oni inuaclc; k, isehioreotal fascia. 


Another cause of failure is tho laek of appi’eciatioii, on tho part of tho 
surgeon, of tho communicating tract, of the fact that the ubscoss cavity may 
have ruptured into the rectum high up, and «»f tho fact that in many oases 
the original opening is in tho posterior commissure and may bo very small. 
But it is always tho duty of the surgeon to search very carefully for any 
opening in this region. Failure to recognize this is almost certain to result 
disastrously. 

After-treatment. —^Thc after-treatment of ischiorectal abscesses consists in 
a watchful supervision. The drainage tube, if one is used, should bo removed 
at the end of 48 hours and should not again lie inserted unless some umisnal 
condition arises, such as the formation of a deep poiiket at the apex of tho 
space. After the drainage tiihe has been removed, the abscess cavity is very 
lightly packed with gauze, bismuth gauze being prefcrnMl. After tho third 
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. tbtf be allowed to come together on die in. 

aida Tbe gaaae packing iiboald be oonSned to the outside incision to pne- 
vent. Iiesling on the outside before tiie M^ty hes thorou^ly granulated on 
die inaide. 

If the lines we have laid down are followed, nearly all ischiorectal ab¬ 
scesses will heal, provided there is no connection with the rectum. When such 
a communication exists, and has been overlooked, a fistula will result; until 
this is cured success will not be attained. 


VOBVBBZOB »I.VlBBCnrAL ABBOHBS 

The posterior pelvirectal abscess is situated between the rectum and the 
sacrum. This absoess may follow a superior pelvirectal abscess or the infec¬ 
tion may be primarily in the posterior pelvirectal space. It should always be 
borne in mind, when treating a posterior pelvirectal abscess, that a commtmi* 
oation may exist with the superior pelvirectal space, so that the proper pro¬ 
cedure may be followed to establish drainage of both cavities. 

SjnptoiBS.—^The symptoms of posterior pelvirectal abscess may be very 
indefinite. Many abscesses are quite well developed before there are any 
reidly weli pronounced symptoms. The first indication may bo a sense of 
weight over the sacrum, with slight indisposition, chilly sensations, and other 
alight symptoms, which may suggest an infection but not point to anything 
definite. As a general rule, however, abscesses of this region, as in other 
puts of the body, are first indicated by a chill, followed by a rise of tem¬ 
perature, headache, and similar symptoms of infection. 

IndioatioBs for Oporatioa.—The indications for operation are an evidence 
of infection, with a mass batdc of the rectum, tenesmus, and bearing down, 
^ with a feeling of \infinished atooL The abscess may burrow iip into the 
y connective tissue just above the culdesac, or it may burrow, as in the 
■■ abscess, push the peritoneum before it, and point at the inguinal 

' /AMtOfliidal Points to Bo Botod.—^That portion of the rectum between the 
pi^toneal reflection and the levator ani muscle is divided into 2 spaces of 
great surgical importance, whoe important blood-vessels and lymphatics ram¬ 
ify. Abscesses forming in these spaces, if not recognized early and treated 
prq^ly, may rault in penuanent injury or death. The rectum between 
the peritoneum and the levator ani muscle is surrounded by a layer of fasoia 
and loose cellular tissue. The layers which run from the pelvis to the ude 
of the rectmn are known as the lateral ligaments of the rectum. They con¬ 
tain the middle hemonhoidal arteries and separate the anterior from the 
posterior pelvirectal ei»oe. The anterior space is bounded above by the peri¬ 
toneum, bdow by the levator muscle and its fascia, anteriorly by the urethra, 
IHUstate and base of the bladder; posteriorly by the rectum and the lateral 
ligaments. This space is of mudi surgical interest, because abscesses of the 
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prostate frequently rupture here, and on the proper sulcal treatment will 
depend the futon comfort of the patient 

The roof of the abscess is formed by the rectum in proximity to the pm- 
tonenm. 

Xnitnuaenta Used.—A knife, scissors, thumb forceps, dressing forceps, ^ 
dozen artery clamps (Kocher tj’pe), drainage tubes, and 2 retractors an 
needed. 

Dangers and Difioultiei.—^The dangers are injury to the adjacent organs, per¬ 
foration of the peritoneum, peritonitis, and hernia of the sinall intestine. 

Technic cf Operatica.—The abscess should lie opened at tho most de¬ 
pendent point, which is abotit the sacrococcygeal junction, or an inch pos¬ 
terior to the sacrococcygeal joint The incision is niado at the tip of the 
coccyx to one side or the other and extended back to and beyond the sacro¬ 
coccygeal joint With the gloved finger all trabccnlm are broken, tho cavity 
is washed out with saline, a drainage tube is inserted, and round this is packed 
some bismuth or iodoform gauze. At tho end of 48 hours the packing is 
removed and also the drainage tube. The cavity is washed out with salt 
solution. The drainage tube is again inserted and a little gauze packed around 
it At the end of the third day tho drainage tube is finally removed and not 
inserted again unless there is some indication, such as pocketing or imperfect 
drainage. After removal of tho tube tho wound is carefully watched to see 
that pocketing docs not occur; and after tho first week all that is necessary is 
to keep the wound clean and prevent it from healing at the outlet before tho 
cavity has filled in. It is sometimes necessary to use Deck's paste to complete 
the healing of tho cavity. 

BUPEBIOB AND POBTEBIOB PEZ.V1BBOTAZ, AB80BB8 

Symptoms.—^Tho immediate recognition of abscesses in these spaces is of 
the greatest importance to tho patient, on account of the proximity to the 
peritoneum, bladder, prostate, and urethra. If they are opened early, and 
skillfully handled, tho most brilliant results follow. The superior pelvirectal 
space is that space bounded above by tho peritoneum and below by the levator 
ani muscle and its fascia; anteriorly by the trigone of tho bladder, prostate^ 
and urethra; posteriorly by the rectum and its lateral ligaments. The blood 
supply is usually from tho hypogastric artery; tho lymphatics originate around 
the prostate and neck of the bladder in the male and the uterus in the female. 
As a general rule, the first symptom noticed by the patient is a feeling of 
weight in the rectum, and a bearing down when tho bowels move. This may 
or may not be preceded by a chill and rise of temperature, as a large peroenti^ 
of abscesses of this region are due to infection from the prostate, seminal 
vesicles and posterior urethra. A previous history of gonorrheal infection, fol¬ 
lowed by a retention of urine, and then frequent urination, very often precedes 
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abeoeu in tiie aiperior pehirecta] Bpa(X and ao maaka the ajmptoma aa to 
sllsf BOBpieion of the real coDditioa. la women these abscesses are very often 
mistaken for a tubo-ovarian infection. In one case recently under my obser¬ 
vation, the patient had a distinct chill, followed by a temperature of 104° 
and evidence of profound sepsia 

A digital examination will reveal a mass bulging into the vagina, or, if 
rectal examination is made, the mass can be identified in the rectum. 

Indioations for Operation. —The first evidence of induration, swelling, or 
fluctuation between the rectum and vagina in the female should be sufficient 
to warrant a consideration of surgical measures. Differential count, with a 
marked leukocytosis (over 30,000), is confirmatory of the presence of pua 

Anatomioal Points to Be Boted. —^The proximity of the urethra, prostate, 
bladder, and rectum in the male, and of the vagina in the female, requires 
the sui^^n to bo on his guard lost by any chance ho perforate any one of 
the adherent organs. 

Instnunents TTsed. —A knife, scissors, thumb forceps, dressing forceps, % 
doxen artery clamps (Kocher typo), drainage tubes, and 2 retractors are 
needed. 

Bangers and Difflonltiss.— There is always the danger of injuring any of 
the organs mentioned. 

Toohnio of Operation. —is cxeeedinaly important that an absceas in the su¬ 
perior pelvirectal space should be properly opened. Serious complications may follow 
improper openiiiR. and the life of the patient may be threatened. If the abscess is 
opened throuah the rectum, as has happened occasionally, such cases having come 
under my observation, a very grave situation may be created. I have previously men¬ 
tioned the fact that a largo p<>rccntagc of the abscesses in this region arc due to in¬ 
fection from the prostate and urethra or uterus and broad ligumonts. Assuming that 
the abscess originates from the urethra or prostate, if by any chance it should open 
into the rectum, or, by improper treatment, into the mttum and urethra, rectal fistula 
would result, a form of fistula extremely difficult to handle. Since very few men have 
succeeded in curing these fistulie, the proper method of opening such an abscess is of 
greatest importance. 

The abscess should be opened through the perineum by a transverse incision, dis¬ 
secting between the urethra and rectum in the male, and the vagina in the female. 
The levator ani muscle is cut transversely; the muscular fibers thus have a tendency 
to pull apart, which permits of good drainage after the abscess has been opened. 
After opening the abscess, the cavity is packed ti'inporarily with iodoform gauze; a 
drainage tube may or may not be inserted. At the end of 24 hours the gauze is re¬ 
moved, the cavity washed out, and a small wick of gauze put in. After the first wedc 
all packing should be removed, even the drain, and the wound allowed to heaL It 
should be watched from time to time, as pockets or the formation of another abscess 
may take place. When this does occur, the operator, with his gloved finger, can break 
down the 8(>ptum and establish drainage. After 3 weeks, if the cavity is not fully 
healed, we arc in the habit of using Beck’s paste, bismuth (33^ per cent.) and vaselin. 

Ogniet of Eailnre.—^The failure to cure superior pelvirectal abscesses may 
be due to many causes. (1) As we have already mentioned, if the abscess 
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is not properly opened, a fistula may result. (2) Failure to appreciate that 
a superior pelvirectal abscess exists may result in posterior pelvirectal abscess. 
Draining the superior pelvirectal abscess under these circumstances would 
most certainly result in failure. (Jl) The abscess may push the peritoneum 
before it and present itself in the left inguinal region, just above I’oupart’s 
ligament. Under such circumstances the tendency is to ojmjii the abscess in 
the inguinal region. If tlio absi'css is o}K'ncd in the inguinal regi<*n, temporary 
drainage may result in apparent cure, but the abscess will not bo perfectly 
drained and is likely to give further trouble. 

Contplioations.—^The most serious complications arc peritonitis resulting 
from rupture of the abscjoss into the peritoneal cavity; rupture into tho bladder, 
resulting in infection of the kidney; and urethrorectal fistula as a result of 
a prostatic abscess rupturing into the rectum; septicemia or pyemia. 


FISTULS m ANO 

Classification.— Fistuhe may Iks .livided into csnuplctc and incomplete. Tho 
incomplele variety may Ikj external or internal, dwp or supertieinl. Under 
the head of coviplele fistula arc classified all cases where there is a communi¬ 
cation between the bowel and tho skin, or lictwcon tho IkiwoI and ssimo ad- 

The sYmptoms of fistula ans so closely allied with tho aymp- 
toms of abscess that in all cases the patient will give a history of an acute 
process followed by relief, with a constant discharge from the anus, associated 
with burning, itching, some slight pain on moving tho Ixiwel if tho fistula has 
an internal opening, discomfort in sitting, standing, or walking upstairs. 
Some fistulic, and particularly the blind, iiitiTiial variety, give a history of 
fissure, that is, a burning sensation when the bowels move, plus tho discharge 

of pus and blood. , , • • • * 1 . 

Indications for Operation.— The presence of a distdiargiiig sums is tho indi¬ 
cation for operation. 

Anatomical Points to Be Noted.— Tho l<K*ati(m of the external opening 
may to a certain extent, be of great assistance to tho surgeon in locating the 
internal opening and deciding on the method of treatment. If the external 
opening U^thin \¥i in. of the anus, and anterior to the line diaira from one 
ti^otity to the other, the fistulous tract is generaUy straight ud A* 
opening will be found anteriorly and clwe to the external spMn^r. If the 
eLmld epening is within o' 

may expect to find the internal opening in the postenor commissure between 
the 2 sphincters. There are exceptions, but these only “prove tho rule.’ 

Instruments Used. —The instruments used are as follows: A syringe, such 
as is used for injecting bismuth paste, which answers a double purpose, as it 
can be used for injecting the peroxid of hydrogen and methylene blue to locate 
the internal opening, and also to inject the fistula with Becks paste, if this 
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is decided upon; a dozen artery foro^; 2 pairs of thumb forceps (one pkin, 
one mouse-tooth); 8 curved, speaivpointed nSedles of different sizes; a needle 
holder and cautery (the new cautery is about the best). One should always 
have a cautery at hand when operating on fistula, because if there is any sus¬ 
picion of tuberculosis, the cautery must be used in prefermice to the knife. 
In addition, 2 or 3 sharp retractors and a speculum (Humphrey’s speculum) 
are needed. 

Methods and Choioe of Methods. —Innumerable methods have been sug¬ 
gested, from the earliest days to the present, and few surgeons are agreed as 
to the best. We must be guided, in every case, by the condition existing at 
the time the patient comes under our observatioiL If there is a very active 
suppurative process one would hardly bo expected, to excise a fistula. If 
there is some suspicion of tuberculosis, the fistula may be dissected and su¬ 
tured; on the other hand, if tltc skin adjacent to the fistula is unhealthy, by 
following tho procedure I have mentioned, we may disseminate the tubercu¬ 
lous process. The safest rule to follow, when the surgeon is not experienoed, 
or if there is any danger of soiling the neighboring tinnes, is to open the fistula 
with a cautery. When we have an extensive suppurative process, a rundown 
patient, running a high temperature and with multiple external openings, our 
judgment would dictate a colostomy before attempting to deal with the fistula. 
Very often, in this way, tho temperature of tho patient will bo brought down 
to almost normal and he will be in a very much better condition to with¬ 
stand an operatioin. A patient with tuberculosis and a suppurative fistulous' 
tract will always be immensely benefited by drainage of ^e fistula. There 
are many examples of the virtue of an operation under such circumstances. 
Patients who wore bedridden, with high fever, have been practically restored 
to health by burning out the fistulous tract with the cautery. Such an in¬ 
stance stands out prominently in my memory. 

This case was referred by Dr. Burtenshaw, of Tarrytown. The patient, who was 
on euplpyeo of the Maxwell factoiy, had been confinttd to his bed for many months 
previous to tho time ho was referred to mo. Ho was running a high temperature, suf¬ 
fered from night sweats, had lost flesh, and looked like a poor risk. Threo weeks after 
his fistula had been operated on, ho had gained many pounds and was able to resume 
his woric. 

I cite this cose because so many surgeons have the idea that a man who has pul¬ 
monary tuberculosis should not be operated on for fistula, for fear of complicating his 
tuberoulous trouble. My idea is in keeping with that of modem experience, and it is 
now quite evident that a mixed infection is harmful to a patient with tuberculosis; so 
much so that Continental physicians are giving vaccines to their tuberculous patients 
with mixed infecUbns, as they find tint the individual is better able to cope with the 
tubercle bacilli after the mixed infection has been eliminated. 

Any method that will cause obliteration of the fistulous tract should be tried. 
Many fistube have been cured by the injection of a saturated solution of nitrate of 
silver, pure carbolio acid, permanganate of potash, tincture of iodin, or other drug. 
As a general rule it may be stated—and this particularly applies to a complete fistula 
—that Koy measure short of fistulectmny, or fistulotomy, will give only temporary re- 
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lief. The difiertet drugs ve hare mentioned ate giroi because, from time to time, 
cures hare been reported, by the use of one or the other, by such superior men as 
Goodsall, Miles, and othms. 

Treitment with Bsok’i Pstts.— Beck’s paste is a preparation of % bUnraih 
and % lanolin or vaselin. Excellent resulto have been reported by Beck, Pon- 
nii^ton, and others after treatment of fistula with this paste. I have given 
this method a fair and impartial trial but my only success was in one blind 
external fistula. 

Elastie Ligature.—Among the hypocratic methods in vogue at the present 
day and, indeed, successfully used in a great many cases, is the elastic liga* 
tnre. There is no n'oson why the ligature should not be successful provided 
it passes from the external opening to the internal o{)ening, and this is accom¬ 
plished by threading the ligature on the carrier csiieuially adapted for this 
purpose. After the ligature has been passed, it is fastened by moans of a 
small metal shield or partially divided shot. The precaution sliould be ob¬ 
served of cocainizing the skin and incising it before clamping the ligature 
(otherwise, the pressure of the ligature on the overlying skin causes a great 
deal of pain). We have tried this metliod on wwcral cast's and, while it 
worked satisfactorily, wo are inclined tt> IksHovo that the patient suffered more 
pain and inconvenience than he would have had he submitted to the ordinary 
surgical operation. 

The surgical operations that have benm found most useful in treatment 
of fistula arc incision, excision, and excision with immediate closure and 
drainage. 

Preparation of the Patient for Operation.- Careful preparation of the pa¬ 
tient is necessary no matter which oiH‘rati«ni is decided on; but this is espe¬ 
cially so where excision with imnicdiate closure and drainage is the operation 
of choice. It is necessary in the last nieiitioinxl operation to tie the bowehl 
up for 4 or 5 days, and thorough catharsis is alisolutely essential previous to 
operation. If the patient is seen 2 or :t days previous to operation, calomel 
is the most suitable drug, because it is an intestinal antisuptio. This should 
be followed by a saline or by castor oil. (’astor oil has the advantage of thor¬ 
oughly cleansing the bowels and afterward causing a certain degree of con¬ 
stipation. Calomel should never bo administered tlic day before operation 
hoci^iiaft it stirs up the toxins, and as these toxins are eliminated by the kid¬ 
neys, its use is unwise, particularly where the patient must take a general 
anesthetic. On no account should cathartics be administered the nif^it before 
the operation, since it would tlwn be impossible to obtain a clean field because 
of the frequent bowel movements. 

If an emergency operation is necessary, it is far better to depend on a 
thorough irrigation of the intestines with peroxid of hydrogen, 2 per cent In 
all whether cathartics have been administered or not, it is customaiy 
to have the larger bowel irrigated with a 2 per cent solution of peroxid fol- 
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lowed by a normal ealt solution. The only other preparation necessary ia 
that whieh is employed previous to all surgical procedures, i. e. a warm hath 
the nij^t previous to the operation. We employ no other preparation except 
the painting of the parts with a 8 per cent, solution of a tincture of iodin just 
before the patient is put under the anesthetic. No matter what anesthetic is 
employed, 1/150 gr. hyoscin and % gr. morphin are given 2 hours previous 
to operation, unless there is some distinct contra-indication to their use. 

Before proceeding further it mi^t be well to say a few words concerning 
the anesthetic to be used. Whenever possible, local anesthesia should be em¬ 
ployed; but one should never take the risk of operating under local anesthesia 
if the patient is nervous and cannot tolerate manipulation, even thou^ the 
pain is almost nil. 

Local anesthesia should not be employed when the fistula is inaccessible on account 
of the conformation of the parts—^for instance, in the case of a fat patient with a 
funnel-shaped anus. It is also contra-indicated in complicated fistuln and in cases 
where there is any doubt us to the ability of the surgeon to operate with ease and 
comfort while employing local anesthesia. 

Local anesthesia is particularly applicable in the case of a blind external 
and internal fistula whore the fistulous tract is straight. Sometimes sacral 
anesthesia can be employed very successfully. 

Datexniination of the Fistnlons Tract.—From time to time many methods 
have been suggested for following the ramifications of the fistulous tract; but 
very few of these arc absolutely reliable. In the case of a simple straight 
fistula the fiexible probe will meet all the requirements, but oven in such 
oases those who are inexperienced have difficulty in guiding a probe from one 
opening to the other, especially when the probe is not of the required fiex- 
ibility, as it is apt to go astray or fonn a false passage. For this reason I 
searched for some reliable method that would enable me to follow all the 
ramifications of a fistulous tract. 

After many years of experience with peroxid of hydrogen and methylene blue, I 
came to the conclusion that this was the most reliable method (3). 1 have often 
demonstrated its value as a means of diagnosis and its almost unvarying reliability in 
those very complicated fistulous tracts where communication between the two fistuhs 
is so lURow as to make it impossible for any probo to pass, no matter how fine. If 
this method is followed, it will obviate many faUures that undoubtedly result from 
overlooking some ramifications of the fistulous tract, or neglecting to find the internal 
opening. 

Sxeiaioa of the TiitnlOr—This method is safe and reliable when indicated. It 
is not a good procedure where there is active suppuration. The technic is aa fol¬ 
lows: The patient, having been previously prepared, is placed in the naost convenient 
position, depending on the location of the fistula. The lithotomy position is the most 
convenient in the majority of cases (Fig. 10). Occasionally the left or right Sims' 
position may be preferred, if the fistulous tract eatends posteriorly. Peroxid of hydro¬ 
gen and methylene Uue are injected, care being taken not to mcert too much pressure, 
allowing the peroxid and methylene blue to gradually permeate and find t^ir way 
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to tile internal opoiing, if such exists. This method is particularly advised where 
excision is practiced, because it notifies the surgeon whenever he encroaches on the 
infected area. An elliptical incision is made around and about Va in. from the ex< 
temal opening of the fistula; then, by means of thumb forceps and scissors, the 
fistulous tract is dissected up until the interior opening is reached. Just before reach-' 
ing the opening in the mucous membrane, a probe can be passed from the rectum into 
the fistulous tract and the tract tied over the probe; by pulling on the probe, it is then 
possible to invert the fistula and pull it through the rectum. In this way any injuiy 



10.—FisTOLacTOMT. Drawina miido at the time «»f operation from a mao oporated on at the 
Rectal CUnie, Now York Polyclinic Medici Hohool and Hospital. 

to the muscle is avoided. I have practical this method in very extensive fistuhe, espe¬ 
cially in cases that had had many previous operations with oonriderable soar tissua 
The fistula is now packed with iodofonn or bismuth gause and allowed to granu¬ 
late. 


f tpoiafnii of the Fistula with Immediate Closure of the Wound. — ^Thie opera¬ 
tion can be performed under either local or fijeneral anesthesia. The latter is 
preferable, unless contra-indicated. It is a most satisfactory method for the 
treatment of fistula, in suitable cases, from a surgical standpoint. 

We have secured primary union, even in tuberculous fistulas, by tlie method 
described, aftmward drawing down the mucous membrane and suturing it to 
the surface of the skin some distance b^ond the margin of the anus (Fig. 
10, A). Thus, the wound adjacent to the anus is covered with mucous mem¬ 
brane, which offers a certain protection against infection following a bowel 
movement. 


m THE RECTUM 

Incisioii M the method most frequently practiced, and, when followed, 
great care ahould be taken that the muacle ia cut in the correct way. Figure 
11 showa the correct and incorrect way of cutting the aphincter. Thia method 
aooompliahea juat as much as any other method provided the internal opening 
of the fistula has been discovered. 



Fm. IQA.— Tu Qaoaoa David Stdwabv Stitch Which Wc Um FiuK)Dxi(Ti.y fob Clommo a Dhad 

Spaoh Ama Fwtductomt. 


Suppurative processes occurring in organs adjacent to or distant from the 
rectum occasionally find an outlet into the rectum. The resulting sinuses are 
persistent, and if they originate in disease of the hone, such as spinal or sacro* 
iliae disease, are almost incurable. One should, therefore, he always on his 
guard, and not undertake hastily or without due deliberation an operation for 
a fistula, the source of which is doubtful, lest he further incapacitate his pa* 
tient Above all he must not attempt to apply the operation of excision with 
suture to such oases. 

The following question is frequently adeed: How shall a fistula, the in* 
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temal opening of which is seyeral inches above the intwnal sphincter, be 
treated f In the majority of cases the men who ask this question have in mind 
the danger of catting the external and internal muscle at the same time. As 
a matter of fact, when the internal opening is above the internal sphincter, the. 
fistula does not usually involve the internal sphincter, but burrows up under¬ 
neath the mucous membrane. Under such circumstances it is perfectly safe 
to lay the fistulous tract open, and this can best be accomplished by the 
cautery, as by tliis method the danger from hemorrhage and sepsis is con¬ 
siderably diminished. 

Where tlie fistula burn)W8 under the internal muscle, then botli sphincters 
have to bo cut; and no time should bo wasted after the fistula has been eradi- 



Fio. 11.— The Correut and Incobrect Mbtbud or Cuttinu the ISbvebnai. SraiNCTSR Moicuk 


cated to bring the parts together hy means of sutures. Ilovcr fail to insert 
a rubber-tissue drain. Where the fistula is conuecited with the superior or 
posterior pelvirectal spaces, these cavities should lie o{)cncd, preferably from 
the outside, and drained by means of a rubber tube or rubber tissue. 

Complex Fistnlm.—Under this heading are d(»cribod by most authors fistulse 
with many external openings, called watering-pot fistnla: and horsrahoe fistulas. 
The horseshoe fistula is usually one resulting from an abscess, as shown in 
Figure 8. This has a common internal opening in the posterior commissure 
and lateral openings which are the result of an infection passing from the 
posterior commissure to the ischiorectal fossa. There is no more difficulty in 
treating these fistule than in treating ordinary ones, provided there is not 
more than 1 internal opening. Their treatment depends upon the number of 
previous operations, because if the fistulse have a solid foundation of connected 
tissue, simple incision is not sufficient. In such cases I prefer to dissect out 
ell the tracts at 1 sitting and try to cover over the raw surfaces by means 
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of a plastic operation. I have bad excellent results hy following this method 
Fistula resulting from an abscess of the vulvovaginal gland, wbicb have dis¬ 
sected around the rectum eJose to the levator muscle and Enally found their 
way into the rectum posteriorly, should be treated by dissecting the rectum 
free from the fistula, closing the opening into the rectum and packing the 
wound, then allowing it to heal by granulation. I have bad very excellent 
results from following this method, and have always succeeded in closing the 
rectal opening. 

Causes of Failure. —^h'ailuro in the operative treatment of fistula is usually 
due to one of 3 causes: (1) Failure to find the internal opening; (2) ne¬ 
glecting to dross the fistula after operation, resulting in imperfect union or 
pocketing; (3) lateral burrowing tracts overlooked at the time of operation. 
If the surgeon exorcises a careful supervision, there is no reason why he should 
not get at least 05 per cent, cures. Prolapse of a hemorrhoid, or of the mucous 
membrane, into the wound after the removal of a fistula very often prevents 
healing. When this occurs, the hemorrhoid or mucous membrane should be 
removed under local nnc.st!iesin. 

Complioations.— immkdiatu complications.—Discharok of Intrs- 
TiNAi. CoRTKNTs.—Thc iiiost uiinoyiiig c«)iiiplicution, and one that in a great 
measure is due to faulty prc 2 >urution of tlio jRitient, is thc discthnrgo of in¬ 
testinal contents over tlio Held of operation. This can be avoided in every 
case by a thorougli irrigation of the bowels l)cforcliand. 

IIemorrhaok.— Severe hcmorriiagc may occur during thc operation, and 
owing to retraction of thc mucous membrano some difficulty may be experi¬ 
enced in stopping it, but it is never a very serious complication, and, except for 
the delay and annoyance, rarely results seriously or incouvcnicnces tbc patient. 

Pontoperative hemorrhaor is much more serious, niid, unless the Burgeon is on his 
guanl, may oeensiniially result disastrously. t)ne should always he on thc lookout for 
such a complientiou, esiNvially after local nnesthesiu. It should not lx; serious if dis¬ 
covered early, hut unfurtuiintcly in many eases the patient hleeds into his liowol, and 
only when profouml shoc-k or fniiiting has eiisiieil is thc eaiiac of the trouble dis¬ 
covered. For this reason 1 always make it a practice to insert a tube into the rectum 
following oiioratiou, so that if tlicro is any hemorrhage, it will inunediately be de¬ 
tected. 

Shock. —This is nearly always the result of severe hemorrhage, and by 
avoiding the hemorrhage shock can be eliminated. 

Achtk Gknkrai. Skfhih.—A cuto general sepsis is always tho result of 
imjmrfect drainage, and is apt to follow when excision of tho fistula with im¬ 
mediate suture-is practiced and the surgeon neglects to establish drainage 
for 24 hours. It should never occur if drainage is established, except in 
those cases whore secondary absccs8r|l form at a distano: from the original 
field of operation. 

Late Gomflications. —Tho most serious and frequent of late complica- 
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tions is incontinence. It rarely results from a simple division of tlie sphincter, 
provided that division is at right angles to the iimsele. It occasionally fol¬ 
lows a division of the external and internal muscle, even under the most 
favorable circumstances, and in such cases is due to the rapid growth of the 
mucous membrane into tho wound resulting in a sulcus. It «x*cusionally re¬ 
sults from overstretching of tho muscle' at tho time of operation, but in tho 
majority of cases it is due to a total disregard of the value of the sphincter 
muscle. 

The only sure and satisfactory method of treatment is restoration of tho 
continuity of the musciilar filters. Of course thent are euses whore the inusclo 
has been so destroyed us to make it iin]K>ssible to bring the ends together; in¬ 
deed, in many cases it is impossible to find tho ends of the muscle, owing to 
the quantity of scar tissue that has funned and the numltcr of the incisions 
in previous operations. Xo one was more sncci‘ssfnl with this class of ctisos 
than the late Dr. Tuttle. 1 have rarely stMUi him fail to cure a case except 
those that were iR'yond the aid of man. He was the first to lay down tho 
principle that if you wish to nc(M>mplish a gtaxl result you must approach tho 
imiscles at some distance from the anus; accordingly lu» niadc an incision 
at least lYii in. from the anus, disse<;ted up the llaj), brought tho ends of tho 
muscle together, closed u]) the dead spaces, and always cstublishcd drainage 
for 24 hours, with tho very Iwst results. 

When the immntinencc is due to an irregular union of tho muscle, tho 
best operation consists in shortening the muscle and hringing the fibers into 
perfect a])}iosition. The cnalit of this operation is also due to Dr. Tuttle. 

Where the muscle cannot Im) rupain>d, the operation devisiHl by Dhotwood 
will occasionally mnove the incontimuice. The (lietwcMul «i]H!rution is us 
follows: A large simiicircular incision is imuie from one tiilmrosity to the 
other, the couvc'xity Imiiig directed toward flm cmi’yx and a little Iwyond it. 
This flap is then tiirncd forward, and the fatty tissue dissected away, cxp<ising 
the gluteus niaximus muscle. A portion of the gluteus maximus on 1 sido, 
about the size of the little finger, is s<!]uirat(>d from the rest of tlio musclo, 
isolated and cut anteriorly. 'J'he same pris-ess is carried on at tho other 
side. After the 2 pi<'cea of muscle have* Insmi isolated, they are mado to cross 
each other l)cneath the ligamentous attachment of the anus and the coccyx. 
They are then made to encircle tho rectum, but suflicicntly close to approximate 
anteriorly. They arc sutured with chromic catgut and tho flap returned and 
sutured in place, drainage being established for 24 hours. 

After-treatment. —Tho after-treatment, to some extent, depends upon tho. 
operation that has been performed. Tf the fistula has been incised and not 
sutured, the bowels are usually moved at the end of 48 hours. This is accom¬ 
plished by irrigating with a 2 per cent, solution of peroxid of hydrogen fol¬ 
lowed by a cathartic. The cathartic selected is usually that which is most 
agreeable to the patient, or one which he has found by experience agrees with 
him best. After the bowels have moved, the patient is given an enema of 



S40 


THE HEOTUM 


wann nonnal salt solution, and the wound is dressed, the usual dressing 
being 10 per cent solution of balsam of Peru in castor oil 

If the wound is sutured after excision of the fistula, then the bowels are 
tied up for 6 days. The question is frequently asked: “How is this accom* 
plishedt” As defecation is an entirely voluntary act, if the patient is intel¬ 
ligent it is not necessary to administer any drug, but simply to instruct him 
that his bowels must not move for 6 days. In the majority of cases, however, 
on account of the pain following operation, morphin or some form of opium 
has to be administered, so that there is very little difficulty about tying iip the 
bowels for the necessary time. 

In tho case of hospital patients, the routine treatment is as follows: Before 
the patient ooines out from the anesthetic he is given gi** morphin hypoder¬ 
mically. If an opiate is necessary after this, he is given 5 to 10 minims of 
a deodorized tincture of opium 3 times a day. This is usually sufficient to 
allay the pain and prevent the bowels from moving. At tho end of the fifth day 
the bowels are moved in the manner already described. 

The after-treatment of a fistula is more important than tho operation, pro¬ 
viding the operator has not overlooked tho internal opening or any lateral 
tracts, and it is necessary, in order to accomplish a good result, that the patient 
should bo seen at least 3 times a week for tho first 2 weeks after operation, 
and after that once or twice a week until the fistula is absolutely healed. No 
operator, if ho wishes to get a good result, will delegate tho dressings to an 
assistant, as an assistant never takes the same interest in the case that tho 
operator does. 

In tho case of the open operation, it is tho duty of the surgeon to see that 
the healing is uniform and that there is no pocketing or bridging. When, at 
any time, he discovers that the fistula is not draining properly, he should 
immediately sec to it that perfect drainage is established. If, at the end of 
the so(K)nd week, tho patient complains of pain, the surgeon may be assured 
that something is wrong, and should bo on the lookout for lateral burrowing 
tracts or the formation of pocketed pus. With competent supervision, there 
is no reason why a surgeon should not have a perfect rrault in 95 per cent, of 
his cases. 

CXniFUOATBD nBTUUB 

Compli(»ted fistulas are those fistula which connect the rectum or anus 
with adjacent organs and also fistulas which originate in some of the bony 
. structures surrounding the rectum. One of &e most important is the recto- 
urethrSl fistula. 

Under this heading will be considered (1) recto-urethral fistula; (2) recto- 
v^ldoal; enterovesical, and sigmoidovesical fistulae; (3) reetovulvar and recto¬ 
vaginal fistulas. 

Bssto-urethral Vistnla.—^The symptoms of a recto-urethral fistula are the 
passage of gau^nUnd feces from the urethra, or the passage of urine through the 
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i«ctam; tiie direction of the fistula will determine to a great extent the nature 
of the abnormal passages. If the opening into the urethra is above the opening 
into the rectum, the urine will fiow from the urethra into the rectum; and, on 
the contrary, if the rectal opening is above the opening into the urethra, the 
gaa and feces will pass from the rectum into tho urethra. 



Ita. 12A.—Kscnai, Psmkboii aito Ubbibka Ikcimd to Kzrou RscTo-namiiuL Futola. 


TBEATMBNT. —^The treatment of this condition is entirely surgical. Al¬ 
most every surgeon who has attmnptcd to operate on those oases has been 
impressed with the difficulty of accomplishing a cure. 


My late oolkague. Dr. Tuttle, had more success with this operation than anjr other 
individual surgeon in this country or in Europe. He operated on about 18 cases alto¬ 
gether, and out of tho 18 had 16 successes. I feel fairiy sure that thw is an unusual 
record. I at 10 of those operations, and can vouch for the difficulties enooun- 

tered. 
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The operation, aa performed by Dr. Tuttle, ia aa follows: 

An inciaion ia made in the middle line, anteriorly, extending from the 
scrotum to the rectum. This incision is carried through until the urethra is 
reached. The urctlira is now opened and the stricture at the fistulous opening 
divided, as in Figure 12A. The cicatricial tissue around the entire fistula is 



7lo. 12B.— Rbcto-urbtbhai. Fihtula and Wotrini in tbe Rectum Closed. Tho inoimoii In tiia 
urathn anterior to the Setula is loft open. 


removed cither with a knife or with scissors. Tho rectum is dissected up 
anteriorly for about % in. above the fistula and % to 1 in. on either side. 
In this way a good exposure of the fistulous opening into tho urethra ia ob¬ 
tained. A flap is then dissected from the soft tissues on either side of the 
urethra. This flap shonld l>o large enough to cover the floor of the urethra, 
which has been destroyed. A steel sound, No. 30 French, is introduced into 
the bladder and over this the flaps which have been dissected from the ride 
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of the urethra are sutured without tension. Sceondary flaps are taken out¬ 
side of the first flaps, entirely surrounding thoiu, making a cuff to the first 
area sutured, as in Figure 12B. The edges of the rectal wall are then brought 
together by means of ehroinicized catgut sutures, which .extend through the 
entire thickness of the bowel wall (Fig. 12('). In this way the nxital wall, in¬ 
cluding the cut sphincter muscle, is rcpaircil. The urothra Im* 1 ow the site of 



Fio. 12(J. —Pinal 8tkp in Opkbation fob UucrD-UBitniHAL Kiimii.A. 

the fistulous opening is left unsntured (Fig. 12C'). A soft rubber catheter is 
introduced through the meatus and brought nut through the opening in the 
urethra. From here it is re-introduced through the proximal urethra into the 
bladder. The catheter is fastened to the head of the penis by moans of ad¬ 
hesive plaster and the perineal wound covered over with gauze. A largo size 
drainage tube is introduced into tho rectum to facilitate the passage of gas, 
and it is important to keep this catheter in plai-c for a week or 10 days. If it 
slips out, it should be re-introduced as in the first instance. 

Eeotovesical and ffigmoldovesical Pistnle.— Fistulous openings between the 
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reotum. and the bladder are oftmparatiTely rare, but a commubication 
between the sigmoid and the bladder is of frequent occurrence. This is ex¬ 
plained on the grobnd that diverticulitis occurs more frequently in the sig^ 
moid than in the rectum. 

The treatment of rectovesical fistula is extremely difficult, but in the 
majority of cases an artificial anus will give the best result The treatment of 
a sigmoidovesical fistula is easier on account of its accessibility. 

SIOMOIDOYESICAL FISTULA. —The symptoms of a rectosigmoidovesical 
fistula are irritation of the bladder with the passage of gas and foces during 
and following urination; high fever with (diills; headache and nausea. 

Before operating on tlie fistula an ileostomy should be performed and the 
colon thoroughly irrigated for 3 or 4 weeks previous to the contemplated 
operation for the relief of the fistula. We have also found it a good plan, 
whenever possible, to use the autogenous vaccines, in order to put the patient 
in the best possible position to withstand the more serious operation for the 
relief of a rectovesical fistula. On the morning of operation, the ileostomy 
diould be temporarily closed with catgut sutures and the opening covered 
with collodion and cotton. The abdomen is painted with tincture of iodin. 

After the abdomen has been opened, it is a good plan to clamp the ileum 
dose to the iliac opening. By this moans any leakago from the ileostomy is 
prevented. The small intestines are next packed thoroughly, so that if any 
leakage occurs of foces or urine the peritoneal cavity will not be infected. All 
adhesions are carefully broken up and the sigmoid separated from the bladder 
until the fistulous opening is reached. The next step consists in dissecting 
out the fistula from the bladder wall and closing the wound in the bladder with 
2 layers of sutures. After this has been accomplished, either of 2 methods 
may be followed. The diseased sigmoid can bo resected, with end-to-end 
anastomosis, nr the three-step method of Tuttle can Iw adopted. 

Beetovaginal and Beotovulvar Fistula.— ^BECTovulvab FiSTULiB. —Recto- 
vulvar .fistula are nearly always the result of injuries or suppuration of the 
glands of Bartholin. 

Symptoms. —^The symptoms are ordinarily those of a vulvar abscess which 
has been improperly treated or neglected. The patient complains of soreness 
in walking, standing and somejtimes during micturition after tlie abscess has 
ruptnrad into the rectum, and we have the added symptoms of rectal fistula. 

TRKATMxnT.—^The best method of treatment, whore possible, is dissection 
of the fistulous tract, closing the opening in the rectum, and closing the upper 
part of the wound by catgut sutures, or draining the lower part, or packing 
the wound and allowing it to heal by granulation. 

BBOTOVAUINAL FISTULA. —Rectovaginal fistula is a frequent occurrence 

Symptoms. —^The symptoms are the passage of feces and gas through the 
vagina at the time of defecation. 

Tbkatmkht. —Some surgical procedure is necenaiy in all these cases. In 
very severe instances, where the suppuration is eactenaive, a colostomy will he 
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frequently followed by the disappeanmee of the auppuration and the healing 
of ^e fistula. Many operations have been suggested, but the simplest and 
best procedure is that suggested by Ferguson and Lowenstoin. Lowenstein’s 
method consists in freshening the fistulous tract down to the rectal mucosa 
from the vajpnal surfaces, and then closing the opening by means of silver 
wire sutures. Ferguson, on the other hand, dissects up a cuff of mucous 
membrane, upon tlie vaginal side, about in. outside of and surrounding 
the fistulous opening. This cuff is dissected inward toward the fistula, and is 
somewhat similar to that adopted by Tuttle for closing the nr^ral rectal 
fistula. The flap closes the opening in the rectum temporarily, and prevents 
the escape of gas and fecal material into the fistula until the freshened sur¬ 
faces have had an opportunity to heal. 

The technic employed by Tuttle is a complete excision of the fistulous 
tract combined with perineorrhaphy. The sphincter muscle is first stretched, 
and after this the perineum is completely incised from the vagina into the 
rectum; but one must not open into the fistula. A probe is now passed through 
the fistula from the vagina into the rectum, and the fistulous tract around 
the probe is completely removed, together with any cicatricial tissue that may 
exist. All the cicatricial tissue must be removed or union will not result. The 
rectal mucous membrane is next dissected up, as in a Whitehead operation. 
When sufficient mucous inciitbrane has been brought down, so that the healthy 
mucosa will cover the outside wound for about half an inch, and all the di* 
seased tissue has been removed, the surgeon proceeds to close the perineal 
opening after the manner of Emmet. When the perineal wound has been 
closed, the flap of mucous membrane in the rectum is brought down and su¬ 
tured to the skin margin of the anus. The mucous flap closes all communi¬ 
cation between the rectum and the perineal wound. After this, a drainage 
tube is inserted in the rectum to facilitate the passage of gas. The bowels 
should be tied up for 5 days. At the end of this time the rectum is washed 
out with a 2 per cent, solution of peroxid of hydn^n, followed by a oathartio. 
Great care should bo taken to see that the rectum is irrigated with a normal 
salt solution every time the bowels move. For the first few days after die 
operation the patient should be catheterixed to prevent soiling of the wound. 

e 

TUB8B0DL0VB nSTDlA 

The qumtion as to what percentage of fistule are tuberculous has not been 
definitely settled. I have heard teachers of surgery state that 90 per cent of 
fistula are tuberculous. 

While this may have been the experience of the men who made tiiis statement I 
fed confident that this percentage is not based on histological findings. In my own 
dinio not more than 5 per cent of dl the cases seen are tubereuhma, and I am sura 
that more fistula coses are treated in my dinie than in any other 2 or 8 clinics to¬ 
gether in this country. The fact that a patient auffering fnm pulmonary tuberculoois 

mo 
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luu a fistula does not prove that the fistula is tuberculous, nor should we come to the 
condusion that a fistula in a man otherwise healthy, with no evidence of pulmonary 
tuberculosis, is not tuberculous. 

The tuberculous fistula has certain characteristics which distinguish it 
from the ordinary fistula; bnt these characteristics should not be relied on 
entirely, and, where there is any doubt in the mind of the surgeon, the fistula 
should be treated as tuberculous. 


HSHOBBHOmS 

Hemorrhoids are usually divided into external and internal. There are 
several subdivisions of both, but the most important type is internal, the so- 
called raspberry hemorrhoid. This type is usually troublesome on account 
of the fact that it prolapses and bleeds, and it is also the type that results in 
secondary anemia by gradual loss of blood. The ordinary internal hemor¬ 
rhoids may exist for a long 
time and attain an enormous 
size without causing the pa¬ 
tient any more inconvenience 
than having to replace them 
a f t c r a rnovcnicnt of the 
latwcls (Kig. 'l-‘0- Cf the 
external hemorrhoids, the 
most important type is the 
thromlwtic. 

THBOICBOTIO BEMOBBHOIDS 

Symptoms.—T h e symp¬ 
toms of thromlmtic hemor¬ 
rhoids are a sharp, sudden 
p a i n, following straining, 
lifting, or violent exorcise, 
suwieeded hy a swelling 
which gradually increases in 
size; subsequent spasm of the 
sphincter, with a dull aching 
pain; and an uncomfortable 
feeling when sitting or walk¬ 
ing. 

Initmmeiitt TTted.—The instruments used in the surgical treatment are a 
hypodermic syringe, a knife, dissecting forceps, and scissors, and 2 or 3 artery 
forceps. 
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Treatment. —There are 2 incthoda other tlian medical of treating throm* 
ktitic hemorrhoids and they Imth aim at the same result, that is the removal of 
the clot and Bub8e«]ucnt primary union of the wound. The usual method is as 
follows: The skin having been previously painted with lineturo of iodiu, tho 
patient is placed in whatever position is found most convenient, usually tho 
right or loft Sims’ position, dciwnding, of course, on which side tho tumor 
is located. If the tumor is very lurg(>, it is rcmovcil by an ollipticnl incision, 
tho prcKfediut) usual fur any skin tumor, and the skin is suljsctjucntly closed 
by interrupted sutures. The common o|)crution is us follows: Heforo in¬ 
jecting the cucain a few drops of carlHilic acid are applied to tho skin ut 
the base of the tumor to anc8thcti7.c and stcri]i7.e tho point of intnaluction 
of tho needle. A little cocain is injtH'tcd ut this |Miint and is t»ntinucd in a 
lino which bisects the tumor until a ]M>iiit on the other side is reached. A 
radial incision is made through the tumor and the clot turned out After tho 
clot has been turned oiit, either of 2 pnK’cdurcs may Ixs followed. A little 
gaiuc is placed where the clot was removed and allowed to remain for 24 
hours, at the end of which time it is removed and some ointment, such ns 
ichthyol, applied; or (2) a few stitches arc taken in the skin and fluffed gauae 
placed over this, sufliciciit to cause pressure when the buttiHtks are strapiMid 
with adhesive plaster. .\t the end of 24 hours tho plaster is removed, also 
all the dressings, and this is usually sufliciciit The aubsei|uent treatment 
consists in keeping the jiarts washed with alcohol. At tho end of 2 or 3 days 
tho patient is well. 

INTEBMAL HEHOBBHOIDS 

Indications for Operation. —The iiulicntioas for oiH-mtioii are the pn>Bcnec of a 
tumor, whether external or iiiU-ninl, resnltiiiR in |mia, hemorrhage and reflex dis¬ 
turbances. These reflex disturbances imiy Is? nderwsl to the prostate or to some other 
part of the genito-uriimry apparatus, or may eausc disturbances in tho digestive 
apparatus. 

* Anatomical Points to Be Noted. —Tho anal canal is a slit-like opening by 
which the rectum communicates with the exterior. It extends from the levator 
ani to the skin. The lower half of this canal is lined with w|uamous opitholium. 
Its dim-tion is downward, then )K>8tcriorly, and it is guanlod by 2 muscles, 
tho internal and external sphincters. 'I'be mucous membrane of tho lower 
half of the anal canal presents a number of rectal folds which are known 
us the columns of Morgagni. These columns, according to (hinninf^iam, are 
fonned by the infolding of the mucous membrane and contain in their interior 
some muscular fillers, a vein and an artery. Frequently, at tho lower end of 
tho column, will lie seen a varicose condition of the vein. It is hero that 
hemorrhoids originate, and this is known as the hemorrhoidal area. Between 
the columns are folds of mucous membrane resembling the semilunar valves 
of the heart. These arc known as semilunar valves of Morgagni. A fissure, 
an abscess, an ulceration, or a fistula may have its inception at the bottom of 
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pbeMte &11 baa reoentlj advanoed die .tfaeoiy that these Talvea aie 
t^ kemaiiis of the oloa<^ membiiuia 

LotnuneBti Vied.—^The inatrumeiits used in the operation depmd to a 
gr^t extent on die operation and the operating suigeon; however, it is well 
to have in one s armamentarium all the instruments needed in any em ergenev 
They are as folloiiro: 

1 scalpel. 

3 mouse-tooth and 3 plain thumh forceps. 

3 pairs of scissors curved on the flat 

6 Eooher artery clampa, 

6 T clamps. 

1 ether cautery. 

3 half-curved, spear-pointed needles. 

Na 3 and No. 4 plain catgut (No. 4 is only used in Whitehead operations). 

Iron-dyed linen. 

1 Tuttle’s hemorrhoidal forcepa 

1 hemorrhoidal clamp. 

of Mothoi— No one operation that we know of is suited to all cases 
and It IS very much better for the surgeon not to become wedded to any par¬ 
ticular operation, but to adopt the procedure which best suits tho particular 
^ under treatment There is less pain following the clamp and cautery 
^an any other method, with the exception of the Whitehead operation. The 
dan^r from hemorrhage is the same in all these operations and only in a very 
1^11 percentage of cases does it occur. In selected cases, especially where 
ftere 18 a pwlapre of the hemorrhoid with a redundancy of tho mucous mem¬ 
brane, the Whitehead operation in my hands has proved to be the most satis¬ 
factory. I know that a prejudice exists against this operation, but in the 
mjority of cases bad results occur only in the hands of those who have not 
had sufficient experience with this particular proc^ure, or who, owing to some 
nwap at the start, are naturally prejudic^ against performing it a gain 
1 no particular choice, as a general rule, and find some good in each 
operation; my only preference being for the Whitehead procedure in a limited 
olaas of cases. 


treatment of internal hemorrhoids may be 
either palhative or curative. The palliative treatment is used when oW 
tion IS contre-indicated, or when the patient objects to any other procedure. 
The principles involved in the palliative treatment of hemorrhoids consist in 
making the patient co^ortable, arrest of hemorrhage and prevention of pnr- 
lapse. A great deal can be accomplished by rest in bed, application of astrin¬ 
gents, and cold.or hot applications. 

The dirt should be regulated, alcohol interdicted and coffee and tea taken 
in moderation. Overeating is very often as injurious as over-drinking, and 
ai^ measure that will relieve the Kver of some of its renmnsibilities will 
help to relieve the hemorrhoids. 
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The regulation of the bowels is particularly important, beoanie a gnat 
many people suffering from hemorrhoids also suffer from constipation, indeed 
it is difficult sometimes to decide which of these conditions is the cause and 
which the effect. Therefore, any laxative that will give the patient an eaqr 
movement and relieve the colon is a step in the ri^tt direction. However, 
it is important to select a suitable cathartic, as some aggravate rather 
than relieve; among those to bo used we might mention cold water. Medi¬ 
cated enemas are also satisfactory. To relievo the edema that sometimes 
results after a prolapse, a little gauxe saturated with boruglycerin may be 
used, and over this a hot-water bag. The following prescriptions have been 
found useful: 


9 Ungt. tannic acid.Siii 

“ atrainoiiii . Siii 

“ belladonna . 5ii 


Sig. Apply twice daily. 

9 IJngt. tannic acid. 

Sig. Apply morning and evening. 


9 Ext. Buprarenalia.-.Sii 

Yascliii .Ji 

Sig. Apply onco daily. 


Eleotrolysis.—This method sometimes succeeds in effecting a cure, but it should 
not be relied on, and in the majority of cases is only a palliative method. The method 
of applying the electrolytic needle is as follows; 

Tho hemorrhoid is brought well into view, and tho surface painted with a 
solution of cncain, 10 per cent.; or a mild solution may ho inject^ directly into 
the hemorrhoid. Four or 5 sewing needles mounted on a handle are passed 
into the center of tho tumor, and tho needle, by means of a cord, is connected 
with the negative polo of an ordinary galvanic battery. The negative pole 
can bo distinguished from tho positive by placing the 2 electrodes in a |^ass 
of water; the electrode from which the more bubbles arise is the negative. 
The needle having been introduced and the connection made, the surgeon 
should wait until tho surface of the pile turns white. After this the needles 
are withdrawn, the hemorrhoid replaced, and some soothing ointment applied. 
The patient should be instructed to remain quiet for 24 hours, and if, by any 
chance, the hemorrhoid which has been treated tiioulj) prolapse, it must be 
immedia tely replaced. 

lajcetion Treatment. —^This method of treatment consists of the introduc¬ 
tion into the hemonhoid of a solution (and the basis of nearly all solutions 
used is carbolic acid) which produces an inflammatory induration and throm¬ 
bosis of the blood-vessels, followed by shrinkage of the hemorrhoid. The 
following are some of the solutions that have been found useful: 
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$ Acidi carboL ciTat.5^ 

Aqua destillate. 

Sodii bibor. et plumb, gljrc.3vi 

Ifix and label it Application for Hemorrhoida. 

9 Ac. carbolic..^ii 

Ac. salicylic.3p 

Sodii biborutc.3i 

Glycerin (sterile) grad.ji 


Mix and label it Solution for the Injection of Hemorrhoids. 

Tho tcfllmic! of the operation fo11«>wa: 

The patient is prepared as for any etther similar operation. The hemor¬ 
rhoid is brought well into view, and carefully washed with a solution of al¬ 
cohol. Tho needle is introduced at the juncture of tho tumor with the normal 
mucous membrane, and curried well uci-oss the face of the tumor; but care 
should be taken that the needle d<N« not perforate the mucous membrane at 
the other side of tho tumor. After the needle has been introduced, a few 
drops of the solution should bo deposited in the middle of the hemorrhoid 
and a few drops more deposited ns tho needle is gradually withdrawn. After 
this, tho needle is drawn up toward the apex of the tumor, and the same 
process repeated; before tho needle is withdrawn a little cotton soaked with 
alcohol is placed over tho place from which tho needle has been taken. After 
a few minutes, tho tumor is rc-introduced into the anus, and the patient in¬ 
structed to remain perfectly quiet for 24 hours. Tf the tumor prolapses, ho 
is instnicted to immediately replace it. Only 1 tumor should Ite injected at a 
sitting. In tho (toursc of -I or 4 days, if no reaction has occurred, tho other 
tumors arc treated in a similar manner. One, n(‘casionally, has to inject a 
hemorrhoid more than once in order to get a result. 

A HiipiKisitory of o])iuiu and iMdIadonmi, to pr«‘vcnt the Isiwels fmm mov¬ 
ing and to reliev(> tlu* pain, having Im'cu inserted, the patient is left to rest. 
After 48 hours tho bowels are relieved by an enema. 

Idgatlire Operation. —Galen recommended the use of a strong flax thread 
made to traverse the base of tho tumor by moans of a needle, the ligature was 
then tied on each side, and the tumor })ennittcd to slough off. In 181.3 the 
ligature operation was quite popular with French surgeons; but later, owing 
to some accidents, it lost this popularity. 

Excision alone was practiced by such men as Hippocrates, Oalen, Celsus, 
A'ltiua, Albucasis, lihuxes, and others. From this we can see that very little 
change has taken place ainco tho time of Hippocrates, and that the ojierations, 
as then practiced, arc still in vogue with slight modifleatinns. 

Tho ligature operation is the one of choice at Bt. Mark’s Hospital in 
T/mdon, and there it has been practiced for almost a century with great suc¬ 
cess. 'I'he technic is ns follows: 

Thu patient, having lan^n prepared for o]H!rntiou, is placed cither in tho 
Sims’ or the lithotomy position; in this country the lithotomy is preferred. 
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The sphincter having been dilated, each hciuorrhoid is grasped with an artery 
forceps and brought into view. There are usually 3 hemorrhoids, 3 anterior 
to the posterior coiiimiasure, and 1 posterior to the anterior commissure and 
a little to the right. Often a fourth pile is also present, usually at the loft 



Fio. 14.— The Method or Treathemt ih a (’ahk Like Kiuure 7.—Drswina iiiBtio durina oiiorstlon 

on Kiaurc 7. 

side. The hemorrhoids having been brought into view (Fig. 14), the surgeon 
now proceeds to remove them in the following inunner: 

The order of prui-cdiirn is from left to riitlit. The Hiirgeon takes the forceps with 
which the left lower pile has l)oeii scciireil anil lifts it up. If there is an external 
pile corn«pondiiig to this, or a redundancy of the skin, the skin should be removctl. 
An incision is made in the skin and the disse<dioii continued until the pile has been 
excised except for a small pedicle. The assistant now holds up the pile, while the 
surgeon proceeds to tie the pedicle with a silk suture close to the mueous membrane 
(Fig. 14); the other piles arc tied in like manner. After they have all been removed 
a Sims’ speculum is inserted, and the parts closely inspected to see that there is no 
hemorrhage. 

If no hemorrhage owiirs. the l.yneh tiilw, covered with a sterile vnsolin, 
is inserted. This has a two-fold object: (1) It allows the gas to pass out; 
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(3) if there u any bemorrliagi^ it enables it to be detected immediately. 
Without the tube the patient veiy often bleeds into his bowel, and not until 
be is in a state of collapse will the fact be discovered that he has a^homorrhage. 
The objection to the operation just described is the fact that the ligature is 
apt to slip. For this reason transfixing the stump of the hemorrhoid with a 
needle threaded with silk, and afterward tying both sides of the stump is a 
safer procedure. This method was introduced by Dr. Matthews of Louisville. 

THE AFTEB-TBEATMENT. —The bowels are confined for 48 hours by means 
of morphin or opium. When there is pain wo prefer morphin in doses of 

gr. We have found from experience that it is a waste of time to tem¬ 
porize with smaller doses, as nothing short of VI will relievo the pain 
in the majority of cases. At the end of 48 hours an enema of a 2 per cent, 
solution of peroxid is administered. The object of this is to remove the hard 
fecal matter that may have accumulated in the lower bowel. Afterward the 
patient is given a cathartic, the choice of which is loft to the individual. 
Whatever one he has found by former experience to give the best result should 
be the choice. After the bowels have moved, a warm saline enema is given. 
The treatment after this consists in keeping the bowels clean by means of a 
normal salt solution after each movement. The gloved finger should be in¬ 
troduced 2 or 8 times a week, as by this means stricture is obviated. 

Clamp and Cautery Operation: Cnsaek’s Operation. —The technic of the 
operation is as follows: The patient having been prepared in the usual man¬ 
ner and placed in the lithotomy position, the legs are hold in place by means 
of a (Mover crutch. The hemorrhoid on tlio left side is grasped with a Tuttle 
forceps and brought into view. The skin tabs are clipped off flush with the 
skin. This obviates the edema which will follow if an excessive amount of 
skin is loft after the operation. A clamp is now placed on the tumor, with 
the heel of the clamp toward the upper portion of the hemorrhoid. The 
blades of the clamp should fit into the skin incision. The forceps should now 
be removed and the tumor cut off within Vi in- of the clamp, thus leaving 
a stump which can be thoroughly charred. The clamp is gradually removed 
and the surgeon observes the stump to see that there is no bleeding as it recedes 
into the anus. Satisfied that there is none, ho applies the same procedure to 
the other hemorrhoids. A very small ].ynch t\ibe, previously covered with 
sterile vaselin, is introduced into the rectum, and over this some fluffed gauze 
is placed. The patient is now turned on his face and the bnttocks strapped 
with adhesive plaster. Care should be taken to allow the end of the tulto to 
protrude between the 2 pieces of adhesive plaster. The patient is given V4 
gr. morphin before he comes out of the anesthetic, as by so doing he is tided 
over the most painfril period and in many cases will not require a subsequent 
dose. The bowels are then tied up for 48 hours. At the end of this time the 
dressings are removed and the patient is given a peroxid enema followed by a 
cathartic. The subsequent treatment is the sanv as that already described in 
the ligature operation. 
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Wliitduad Opmtioii.—The Whitehead operation is indicated when there 
is a marked prolapae of the hmorrhoids with a redundancy of the muooua 
membrane. 

This operation is very unpopular with many surgeons. The objections offered are: 
(1) The uncertainty of primary union; (2) the amount of blood lost; (3) the diffi* 
culty of the technic; (4) the formation of atrirturc following the operation. This 
is not an operation that should Iw performed by the inesperienoed; but in the hands 
of those who arc adept it has given better results, when indiMted, than any other sur> 
gical procedure known. In the majority of eases it should be perfonned in IS minutes, 
and with very little loss of blood. If a proiier approximation of the mucous membrane 
is made, and tho patient is carefully watched after operatiou, a stricture should not 
result. 

The patient having been thoroughly prepared for operation (and the 
preparation of the patient is of particular ini{H>rtanco in tho Whitehead opera¬ 
tion), the lower bowel is thoroughly emptied; otherwise soiling of the wound 
is apt to occur during operation, under which circumstances primary union 
can hardly be expected. The technic is as follows: An incision is made 
in the posterior commissure between the inucons incnibrano and tho skin. 
Through this incision a scissors curved on tho Hat is ])as8cd and the inumna 
membrane gradually separated from the surrounding tisstie. Tho posterior 
incision is continued on Imtii sides up to the anterior (Hnnmisauro, whore the 
mucous membrane is closely attached to tho muscular wall of tho bowel. 
Whenever possible, this attachment should 1)0 allowed to remain, as it offers 
several advantages. First, it acts as a fixed {Kiint so that if, by any chance, tho 
suture gives way, tho mucous laembranc is still held at this point. In the 
second place, wlicn infotrtions occur anteriorly, involvement of tho superior 
pelvirectal space is avoided by allowing tho attachmont to remain. The cuff 
of raucous membrane is now’ caught with T-forccjis and is dissected up with 
the scissors until healthy mucous membrane is reached and tho hemorrhoidal 
bearing area is detached from tho iiiuscniar wall. A longitudinal incision is 
made in the mucous membrane from the mucocutaneous margin up to a point 
where the mucous mciiibranc is healthy. Kach flap thus formed is caug^it by 
T-clamps, and the mucous inombranc, with the hemorrhoids attached, is 
brought down and held down by an assistant. The next step consists in mak¬ 
ing a transverse incision in tho mucous nicinbrano above the hemorrhoidal 
area, little by little, and after each incision suturing the mucous membrane 
to the edge of the mucocutaneous surface, the hemorrhoidal portion of which 
is cut off, being held out of tho way by an assistant 

The bleeding during the dissection, especially from tho bhaMi-vcssels 
which have been cut in tho transverse section of the mucous membrane, is 
easily controlled by mattress sutures, so that very few blood-vessels have to 
be tied during operation. An inch tube is now inserted, tho patient placed 
on his abdomen, some fluffed gauze placed around the outside of the tube, 
and the buttocks brought together by means of adhesive plaster. The end of 
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the tube should Iw allowed to protrude outside oi the adbeaiv&plaater so that 
if any hemorrhage ocxMirs it can be readily detected. The patient is given 
14 gr. morphin iHil’orc ho is returned to bed. 

After>treatment. —'I'lic bowel should be tied up for 5 days. I am in the 
babit of giving my jiutients to 10 niiniiiis of deodorized tincture of opiiiiiv 
3 times a day after the operation. If at any time following the operation 
there is a rise of temperature and there is any suspicion of infection or ac¬ 
cumulation of scrum, the patient should be immediately irrigated with a 
warm saline solution. This irrigation should l)c kept up for at least 20 min¬ 
utes. The 1)Cst mcthiKl of administering this irrigation is by using a return 
flow tulH>—such as that dcvis»*d by delks, or any of the return-flow tul)es on 
the market- -or a (Miuple of catheters. The ])oint is that the warm water 
should lat kept going until such time as the cong(>stion is relieved, which usually 
takes from lo to 20 minutes. I have found this method almost invaluable 
following the Whitehead operation, and I believe that if it was followed as a 
routine measure in all cases the best results woidd accrue. To the opponents 
of the Whitehead o|M*ration I would say that a serious stricture never follows 
nidess the operation has Is'en impcrh'ctly performed, with retraction of tins 
mucous membrane accompanied by sup]uiration. 1 have in mind a case 
which came under my observation, tollowiiig an impc^rfect o|H‘ratiou, 
where stricture of the m*tuui might have resulted but for the paticiua: 
and jierseverance of tlu' patient. As it was, the n*sult was perfect (! mouths 
after o])eration; no cutting operation was ]K<rformcd to ndieve the stricture, 
but everything necessary was accomplisbcd by diligent and careful dilata¬ 
tion. 

A dungenuis complication of severe infection with multijile abs<*css<>s of 
the portal circulation has Is'cn re]>ortc<I. When such iiif(vti<uis arise, nothing 
can 1)0 done; luit if one gives ordinary care and attention to the preparation 
of the patient and to th(‘ teidiiiic of the operation such results as ubscc*sses 
surnniiiding the rectum, superior and post«‘rior |H*lvireetal abscesses, ischio- 
rt’etal altscc.sses, and iufcH'tion around the rectum are not likely to (wcur. 1 
liavo seen .-m is<'hion'ctul abscess that restdted from an ineisioii into a hemor¬ 
rhoid. I f this complication arises, o])euing of the abscess as soon as possible 
is the only tmitment. 

Ulceration and Fiunrei Following Operative Treatment of Hemorrhoidi. 
—ricerations and tissnre have followed the Whitehead, clani|> and cautery', 
and ligature operation. When this complication arises, it is usually the re¬ 
sult of ucglwt on the part of the surgeon to examine his ])ntient from time 
to time after operation. Sometimes, however, such a eoniplicatinn may result 
from the inability of the surgwn to make a projicr examination on ac'coiint 
of the VXtn'IlW norvoiisiuvs of the patient or Ill’s HiiHcoptibHity to pain. W’licn 
sucli a case comes under one's care, he sliould state the ncifssity to the patient, 
and il the \mticiil. cauiiol. xtauil iiu cxioitiiialion except under all anesthetic, 
then the juirts miisl la* oarefiilly e.vainineil under anesthesia. 
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PB0LAP8E OF THE RECTUM 

Prolapse of the rectiiiii is divided into complete mid incomplete. Pro¬ 
lapse is spoken of as complete when all the coats of the liowcl arc involved; 
as incomplete when only the inneous nicmliranc is at fault. It may 1 h' con¬ 
genital or aeipiired. Congenital prolapse larnrs when the natural siip|H)vts 
of the rw’tnm are loose and stretch easily or when the cuhlcsac is very dc»*p. 
AiHpiired prolapse may follow removal of the nterns. liclaxation of the. 
perinenm or levator iiniscle is also the result of tumors, straining at stisil and 
various other conditions. 

INCOMPLETE PB0LAP8E 

The incomplete variety of jirolapse nsnally (K'imm's in children and is 
easily treated by any of the palliative metlnHls in vogue, such as strapping 
the buttocks, having the child move its bowels lying on its back, injecting 
warm water previous to stool, etc. 

The injiH'tioii tn'atmeiit I n'Kiiril as risk,v, since slouching may result with a st'vcrc 
infection not easily controlled. When the injection method is uw-il, to .'i minims 
of Shuford's H<dution injecfeil at several is>ints around the eireumfen'iieo of the howel 
is pt'rhaps the 8nfi>st, if one can call any method of this kind safe. 

If the measures we have imaitioned are not sullicitmt, one can always 
resort to more radical means, such as some modification of the Whitehead 
0 ])urution. However, in young children jiiilliativc measures arc nsnally siif- 
ticient if the can.se is re¬ 
moved. Cauterixation ns ad¬ 
vised by .Mlinghnm will 
sometimes overcome the pro¬ 
lapse. This may Iks accom¬ 
plished by making an in¬ 
cision ail around the retrtum 
between the mucous and mn- 
cociitaneous surface and re¬ 
moving the excess of mucous 
membrane, suturing the mu- 
eons to the mucocutaneous 
edge of the U’Olind ,* nr tlio fm- 1 ’hoi.spsk or tmk Uk<-him. 

excessive mucous inendirano 

can 1 m‘ reiiinvod by clump and cautery, treating it iis one would frejil ji lieinor- 
rliotdal eoiulitioii. This method was emphiyed liy the lute Henry Smith with 
very good vesuUs. 
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PcaavuM notAna 

_ An the wells of the bowel are inTolred in this form of prolapse (Pi*. 16) 
There m 3 rabdivisions or degrees of complete prolapse. One may sraduallT 

STSl ?*“* “ majority of cases, from the standpoint of 

^tarat, these subdivisions are important in that the treatment that can be 
applied to one can not be applied to all. To illustrate, a prolapse of the first 



ru. la-FiM* Sr« w LMb MmoD or Ti«ATii,a Pbolapb, or ^Itaoron. 

su^ssfully with a simple operation such as the 
advised by m& But this operation would be worse than useless 
prolapse. Hieu again, all cases of prolapse do not origi. 
“T" prolapse is probably due to a weS- 

U ‘*** Hgamrats and deep culd^ 

^ hysterectomy or be due to a tumor, etc. In the first d«^ 

“*“*’*““ diaphragm^ 

^OTnced caam are only an exaggeration of the ordinary prola^^t one 

^“7"^®***** Muditions. The symptoms are u fouLs: Pro- 
““®**** ’"*h or without blood; tenesmus. Ckmsripation is 

‘k* 
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Fbolapbb ov thx Fibbt Dkobeb 


The operation to ho selected in case of prolapse must depend to a jfreat 
extent on the degree of the prolapse. In prolapse of the first degree my own 
operation is about as satisfactory as any. It is simple, easily performed, and 
should give satisfactory results provided infection docs not ensue. The tech¬ 
nic is as follows: 

Author’s Method.—The patient having been prepared in the uaual manner, the 
parts are painted with tincture of iodin and the patient is put in an exaggerated 



no. l7.-8aooin» Stbp in LvMCH'a MrmoD or Tbiatowi PaouHa or nm Raonni. 


lithotomy position weU over the edge of the table. A vertical incision 
■bout % in. ba«* of the posterior oommimure to the cooc^. The^mllel 
the external sphincter are incised, and the incision continue through th^evator s^ 
muscle and fascia. After the levator muscle is divided, it is held i^rt fay means rf 
a retractors (Fig. 16). The rectum is now brought out through the incision, m in 

-itb . dun Six wtudirnd ~ “ 

11 . IM » ta Fidu" »*■ »» •ni' ^ 

bowd is folded on itself. Three transverse sutures are now inserted (Pig. 18) and 
b^ht out on either side of the sacrum and coccyx and tirf ov« a ijece of 
(Fig. 1»). The levator ani muscle is brought together by 8 or 8 plain calgut su- 



658 


THE BECTUM 


turua, caro being taken not to tie the sutures too tight but just sufficiently to bring 
tho muscle fibers in apposition. The fascia of the Icrator is closed by interrupted 
vhromic catgut sutures, and the skin by means of a continuous suture. 

Tnttle’i Method: Frootopezy,—After the patient has been prepared in the 
usual way, ho is placed in tho left Sims position, with tho thiglis flexed on 
the abdomen. A semicircular incision aliout 2 in. long is made midway Iw- 
Iwecu tho anus and coccyx. This incision is carried through all tho tissues 



Fio. 18 —Third Step im Ltncr’h Mbtbod or Trbatinu Prolapsb or tub Rbltum. 

until the levator muscle is reached. Here the incision should Ihj longitudinal. 
After tho levator muscle has been divided, the rectum is separated from the 
sacrum, with the gloved 3 fingers, as high as tho attachments to the mesorectiiin 
and ns far ns tho attachments to the lateral ligaments. The anterior surface 
of tho sacrum and the coccyx is scraped with a dull curet An assistant re¬ 
duces the piidapso and inverts it through the posterior opening. The operator 
catches tho rectum and drags it down as far as it will come. After this has 
been accomplished, tho muscular Avail of the bowel is curetted as was the 
sacrum. Silkworm-gut sutures are passed transversely through the mnscniar 
wall of the bowel, embracing as much of the circumference of the gut as 
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poagible. The sutures are placed about V 2 apart. After the suturra have 
been placed, the highest one is threaded on the end of a Peasley needle and 
opw ied up through the wound to the highest point of separation between tho 
rectum and the sacrum and brought out through the soft tissues on either side 
of the bone. The other sutures are treated iu a like inanncr, each being 
brought out about % in. lower than the preceding one. A piece of gnuso 
is laid over tho sacrum, and the sutures tied pretty snugly over tho gauze. 



Fid. 10.—Fcubth Stop in Lvncb's MiiTHtm ok Thbatino I'miuiPSK op top. Rbctvii. 

By this means the gut is anchored in close npiiosition with the sacrum. Ad¬ 
hesions are later set up which hold it firmly in position. Tho wound is closed 
in tho usual manner. This operation was very successful in tho hands of 
the late Dr. Tuttle. 


Prot.awk of tiik Skooxo ani> Tiimn Dkoiikk 

For a prolapse of tho second and third degree a somewhat di&ront opera¬ 
tion is necessary. A number of operations have liccn suggfi^d, namely, 
rectopexy, colop^y, and obliteration of the culdesac, as followed by Moseh- 

cowitz. 
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. BMtopay {IjfBoli'i Opmtigi).— The abdomeii is opened in the nsiial man- 
Her, and the patient is placed in the Trendelenboi^ position. The small intes* 
tines aie carefully padc^ off and a self-retaining retractor placed in the wound. 
The sigmoid is brought out and hold by an assistant The operator now pro¬ 
ceeds to out both leaves of the mesorectum down to the culdesac. After this 
is accomplished, if the culdesac is deep, it is separated from the bowel by 
continuing the incision across the rectum. The assistant next lifts the sig¬ 
moid, and with it the prolapsed rectum. The next stop consists in suturing 

By this procedure the rectum 
is firmly attached and pre¬ 
vented from prolapsing. The 
finsl step is accomplished by 
closing the culdesac. If neces¬ 
sary, and as an added precau¬ 
tion, the peritoneum is slit for 
a distance of about 2 in., and 
the sigmoid attached to the 
fascia by 3 or 4 iron-dyed 
linen sutures. The abdomen 
is closed in the usual man¬ 
ner. 

Colopexy.—^The abdomen 
is opened by a median in¬ 
cision. The sigmoid is liftdd 
out of the abdomen until it 
is taut. An incision is made 
in the peritoneum about 2}/^ 
in. long, beginning i»- from 
the original longitudinal open¬ 
ing in the peritoneum. and 
running obliquely upward and 
outward toward the left kid¬ 
ney. Three or 4 sutures (preferably iron-dyed linen, small size), about in. 
apart and embracing half the circumference of the bowel, are taken through 
the kmgltudiiial muscular band ef the intestine and then passed throng the 
transversalis fascia. By this operation the sigmoid is firmly sutured to the 
transversalia fascia of the abdominal wall, thus preventing any further pro¬ 
lapse. 

OUitsratioa of OnUesae (Xosdioowits).— The operation of Dr. -Moschco- 
wita presupposes that the prolapse is a true hernia. This is so only in a 
Umited number of cases. In November, 1912, he suggested the following 
operation: Iron-dyed silk or linen sutures are passed circularly around the 
euldssac of Douglas and tied. By this method the sac is obliterated 20). 

of the Beotam —^My own operation (4) is as follows: The pa- 
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tient being in the lithotomy position, with hips well elevated, the prolapse 
ia dragged down as far as possible with traction forceps. It is then clamped 
1^ 2 Tolselhe and held in this position by assistants. The elevated position 
of the hips allows tho coils of small intestine to slip out of the peritoneal 
pouch, thus avoiding tho danger of wounding them. After the intestine is 
dragged down, it is surgically cleansed and dried by sterile gause. Sterilised 
gauze is now used to pack tho gut in order to avoid soiling the wound. After 
these preparations, an incision is made through tho mucous membrane, abou^ 
an inch from the akin, upon the anterior surface of the gut Dissection 
is carefully carried through the entire thickness of the intestine, all bleed¬ 
ing being checked os it occurs, until the peritoneal cavity is opened. Here 
Cunningham uses a clamp, which is an impnweinent on Mikulicz’s method. 
When tills is done, tlic serous mcndiraiio of the intussns(H>ptcd portion of 
the gut is brought into view. This membrane is cut through, and its upper 
edge sutured to the peritoneal edge of the wound in the anterior layer of 
the prolapse. Thus, step by step, the peritoneal pouch is closed. This hav¬ 
ing been accomplished, the entire thickness of the intussuscepted gut is cut 
through little by little, and its muscular and mucous layers sutured by 
chromicized catgut to the mucous membrane surrounding tho margin of the 
anus at the site of tho original incision. 

In this manner the entire prolapse is excised, and end-to-end union of 
tho gut accomplished. The ends of tho sutures in tho muscular and mucous 
layers are loft long, in order to steady tho parts and prevent their retraction 
while tho oiieration on tho other portion of tho circumference ia being made. 
All bleeding points are caught and either twisted or ligated during tho opera¬ 
tion. It should bo noted that if, after completing tho excision, tho edges of 
tho mucous membrano are not in aciiurato apposition, a oontinuous suture 
should bo applied half way around the gut and tied, tho other half of die gut 
afterward being treated in tho same manner (a complete continuous suture is 
apt to cause contraction). The long ends of tho sutures should then be cut 
off and the wound dusted with boric acid or thymol iodid. The operation 
having been completed, the gauze is removed, a Lynch’s tube introduced, and 
tho buttocks strapped with adhesive plaster to prevent tho tube from com¬ 
ing out 


8TRI0TUSE or THE BEOTDM 

Stricture of the rectum is ah occlusion of the bowel, either partial or com¬ 
plete, due to many causes. Tho occlusion may be valvular or tubular. Strio- 
tuies usually occur within the first S’/j in. of the canal, but tho extent of tho 
occlusion is influenced by the etiological factors concerned. For instance, 
syphilitic strictures may involve not alone tho rectum but tho entire colon. 
Such cases have come under my observation. Therefore, in treating stricture 
we must be guided by the location and extent of the involvement Stricture 
87C 
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of the anus following operations or somo suppurative process can in the ma- 
joritj of cases be cured by systematic dilatation. Valvular stricture may be 
cut or dilated, but with tubular strictures, especially where the stricture is 
above the peritoneal reflection, a very conservative method should bo adopted, 
otherwise serious results may follow. We have known of more than one caso 
where the use of mechanical instruments has resulted in a rupture of the 
bowel seriously endangering the patient’s life; and in cases that havo come 
under my observation the patients have been saved only by promptly opening 
the abdomen and repairing tho damage. We sound this note of warning so 
that those who are in the habit of using meohanioal instruments, or instruments 
of any kind where the preuure cannot be estimated, may consider the danger. 

Symptoms. —Tho patients usually give a history of diarrhea during child¬ 
hood or adolescence. Gradually increasing constipation was probably the first 
symptom that attracted tho patient’s attention. Simple cathartics were ef¬ 
fective at first, but after a while they failed to give the desired relief and 
the patient had to resort to cncmata and stronger cathartics. As time went 
on, colicky pains became more frciiuont and tho patient had constipation 
alternating with diarrhea, and a desire to move tho bowels freipicntly, fol¬ 
lowed by a discharge of mucus, blood, and pus, and a feeling of InsuHicient 
stool. Frequently urination is associated with stricture and is due to tho 
pull exerted on tho peritoneum os it passes from tho bladder to tho rectum. 

In some cases of stricture of tho rectum most of the symptoms are referred 
to the stomach. I saw ono case where tho woman complained of diarrhea, 
pain after eating, eructations of gas, and an uncomfortable feeling in the 
stomach. Khc was treated for her stomach for a numlxir of years, and was 
finally referred to mu by a stomach spctualist. After a])propriate treatment 
for tho stricture bad been properly carried out, the dys[iupsia entindy dis¬ 
appeared. 

Local Treatment. —Tho treatment of stricture may bo divided into local 
and operative. When tlio stricture is seen fairly early, or before the caliber 
of the gut is so diminished that bougies or a proctoscope cannot be passed, 
many cases can bo permanently benefited by irrigating the rectum with one 
of tho following sohitions: Permanganate of ]M)tash, 1:10,000; ])croxid of hy¬ 
drogen 2 {Xir cent., with tho internal administration of Russian mineral oil to 
keep the bowel contents liquid. Passing tho proctoscope and painting tho 
ulcerations with tincture of iodin are most beneficial. Ono should, however, 
bo careful not to paint too large an area at any one time, as severe tesesmus 
may follow the too lavish application of iodin. If iodin does cause tenesmus, 
an enema of starch will qiiiet the bowel within a short time. 

Oradoal Dilatation. —This is the method usually employed by surgeons 
and is carried out by means of bougies, dilators, and numerous devices that 
havo been su^stod or specially devised for some particular case, beside 
graduated Iwiigies, such as the Wales’s bougie. All are dangerous. It should 
bo remembered in dilating strictures tliat one has to deal with a friable bowel 



STKICTURE OF THE RE0TI:A[ 


56S 


wall and that if by any chance it is overstretched it will always rupture in 
the long axis of the gut. A stricture near the peritoneal reflection means 
that the bowel will nipture into the peritoneal cavity. When the stricture is 
near the anus or below tho peritoneal reflection, however, there is very little 
danger of doing any damage. So that dilatation in this region is a com¬ 
paratively safe procedure. There is, however, some dangt'r when metal instni- 
ments are employed as tho prostate and urethra may 1 h> seriously damaged 
by such instruments. 

I believe that if a stricture ciiimot be dilated by a rubls'r bouKic or a sniaII-sir.iHl 
proctoscope, whore the ojierator can sec whnt ho is doiiijr, it is very imich Is'ttor to 
perform a colostomy rather than risk a rupture of the bowel by tryiiiK to dilate tlio 
stricture. 

Where tho stricture is high up, there is always a sagging of the 1m)wc1. 
For tliis reason some difficulty may Is) experienced in intnulucing tho procto¬ 
scope. It may Ix} passed into the sulcus around the proln]>sed bow'ol, and, if 
force is used, to the bowel limit. For this reason it is always safer to pass 
tlie proctoscope up to the stricturo and intnMluee the iMingie through the ])r)x;to- 
scope into tho opening in the stricture. After the iMuigio has Ihh'ii introdiiml, 
the proctoscope can be withdrawn and the dilatation continned. 

Posterior Proctotomy.—'I'his operation relieves only for a short time, and 
if the dilatation is not kept up after the proctotomy, the condition is aggra¬ 
vated rather than relieved. The patient is prcparixl in the usual manner for 
a surgical operation and the bowels cleaned nut for some days previous. 

The patient under an anesthetic is placed in the lithotomy position, the sphincters 
are dilated, and nn incision is made thronah nil the <‘oatH of the Isiwcl lamtcriorly back 
to the siO'ruin nlsivc and tlironirh tho s|>hinct4*rs nloiia tlu‘ siilo of the coci'yx and 
sacrum until tin- most dependent iM)int is rciiche<l. This is iiuiessnry in order to 
establish through drainogc. 

The cavity is packed with iodoform gaiisc and a «lrainage tnlsj iiiHCrted. 
On the third day after the o])crati(»n the ganxe is removed and tho cavity 
washed out with a normal salt solution. Tint cavity is kept pat;kcd for several 
weeks after operation, the object being to pnoent granulations from forming 
at tho bottom and if possible allow the mucous membrane to dip down into tho 
cavity, ns by this means the caliber of the lM)wel is considerably increased. 
Dilatation should bo systematically kept up for several years afterward. 

Excision.—Very excellent results follow this operation, but tho mortality is 
high, almost as high as in carcinoma. For this reason, one should hesitate 
before suf^sting a radical operation for stricture. A radical operation is out 
of tho question if the stricture is specific. It has been my experience that 
when the stricture is specific there is always an involvement of tho greater 
part of the colon and that, though a radical o|Miration may tcnqmrarily give 
relief, the foundation for anotlicr stricture has already been laid. This has 
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been idemooutrated by nmkiTig sections at various distances from the stricture^ 
and in those cans where there was an opportunity to examine the bowel histo¬ 
logically changes were always found which would sooner or later lead to the 
foi^tion of a stricture. 

For this reason a Waasormann reaction ehould be made in all caeea of stricture in 
Older to determine whether the stricture is specific or not. We are aware that the 
Waasermann reaction may not always be a means of making a positive diagnosis, but 
at least it is the best we have at our command at the present time. 

One must also consider the fact that, oven though the patient may get 
relief from the stricture, the question of continence must always be considered. 
Very few cases where the stricture has been excised have had perfect con¬ 
tinence after operation. 

PEBINIiAIi METHOD. —No one method is applicable to all cases. When the 
stricture is situated within 3 in. of the anna, the perineal method is the safest 
and best operation, provided, of course, tlio sigmoid is sufficiently long so that 
it can be brought down to the anus without tension. The technic differs 
in no respect from that which is described in the chapter on cancer. The 
mucous membrane is dissected off from the anus, is well cauterized, and closed 
by a silk suture to prevent soiling of the wound with the introduction of the 
Unger into the rectum during operation. The sphincters arc incised in the 
median lino back to the tip of the coccyx, and the incision continued through 
the levator muscle. After the levator muscle has been incised, the index 
finger is passed around back above the levator muscle and the levator is cut 
free from the rectum. The hand is passed into the opening in the levator 
muscle and rectum gradually separated up as far as the promontory of the 
sacrum. The sphincter muscle is divided anteriorly and, with the sound in 
the urethra, the rectum is gradually dissected anteriorly from the urethra and 
prostate until the peritoneal reflection is reached. The lateral ligaments are 
now doubly clamped to prevent hemorrhage from the middle liernorrhoidal 
arteries. After this has been done, the surgeon pnxjcods to cut between the 
clamps. The dissection is carried on both sides as high as the peritoneal re¬ 
flection and the lateral peritoneal attachments are divided. The rectum should 
now be delivered with ease unless there are some other attachments. If there 
are any, they are divided. Force should not be used to bring the sigmoid 
down, ns in BO doing the superior honorrhoidal artery is injured and profuse 
hemorrhage will result. It may be necessary to open the culdesac in front, 
but in most cases it can bo peeled back ‘until the gut comes down without 
tension. If it is necessary to out it the packing should be immediately in¬ 
serted to prevent the small intestine from coming down into the wound. 

The stricture having been delivered and suflhsient healthy gut brou^t 
down to permit of suture without tension, the ouldosao is closed by intm^- 
mpted catgut sutures and the levator muscle stitched to the sido of the bowel. 
All dead spaces should be closed with interrupted catgut sutures. The 
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sphincter is now sutured anteriorly and posteriorly, and a few interrupted 
catgut sutures are inserted on either side to prevent traction of the bowel. 
The bowel is divided above tlie stricture and the mucous membrane is stitched 
to the mucocutaneous surface. A drainage tube around which some gaiiao. 
has been packed is inserted into the posterior wound and allowed to remain 
in place for 24 hours. A drainage tube is also inserted through the rectum, 
and the patient returned to bed. 

8ACBAL METHOD. —This consists in some modification of the Kraske opera* 
tion. Some remove tho coccyx and part of the sacrum; others prefer the bone- 
flap operation. They believe that the peritoneal o{)eration answers every 
purpose. If the stricture extends above the jicritoiieal reflection, then tlie 
combined operation, such ns that employed by me, has been found more satis¬ 
factory than any modification of tho Kraske operation. Tho groat drawback 
to the combined operation is that the mortality is particularly high in men 
and I believe that patients should always be given a choice of methods before 
attempting to employ a radical operation. 

Artificial Anns. —I boli<n’c that n stricture of the tubular type, no matter from 
what cause, can best be relieved by means of an artificial anus. Whether this is tem¬ 
porary or permanent will depimd to a great extent on tho etiology of the stricture 
and the amount of involvement. The question as to tlic location of the opening must 
be determined beforehand, lieeause if the surgeon should subsequently deeido to re¬ 
move the stricture the fixation of the sigmoid might prove a source of embarrassment 
as some difBculty might be experienced in bringing down the sigmoid to tho anus. 
It is, therefore, better, if one has not deeidnl to make a iM>rmaiient o|H>ning, to make 
it cither in the transverse colon or in the lower portion of the ileum. By this method 
no subsequent embarrassment will result if the surgeon later decides to perform tho 
radical operation. 


PSUBITUS ANI 

Pruritus ani is an exceedingly commun and distressing malady. As a 
general rule, it yields to local treatment, but when this treatment fails, re¬ 
course must be had to operative measures. Tho nuMt satisfactory operation 
for tho relief of pruritus ani is one that alTords relief but at the same time is 
free from danger. Several procedures have been devised, notably Ball’s and 
Krause’s. 

Ball’s Prooednre.—Tho skin having been cleansed as completely as possi¬ 
ble, a curved incision is made on each side of the affected area (Fig. 21), 
inclosing the entire ellipse, with the exception of a narrow neck in front and 
behind. These ineisions are carried down to tho sphincter muscle, and tho 
flaps raised, by eareful dissection with scissors, from the surface of the muscle, 
around its anal margin, and up the anal canal to above the mucocutaneous 
junction, the dissection extending around the entire circumference, all con¬ 
nections with the subjacent tissues being divided. The pedicles in front and 
behind are now undercut to a point well beyond the area of irritation and 
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tlie outer concave edges of the incision also undercut to a distance of at least 
in. free of the involved skin all around. Care must be taken to stop all 
bleeding and the flaps should not be replaced until it is completely arrested, 
as the formation of a hematoma in the wound may eompromise the vitality 
of the flaps. The flaps are finally replaced and retained by sutures, a few 
intervals ^ing left between them for drainage. 

The immediate result of this operation is to render the entire ellipse in¬ 
cluded between the incision, the pedicles, and outer edges as far as they have 
been undercut, superficially anesthetic, and the itching is at once relieved. 

The first case operated on in this 
manner occurred 5 years ago. Except 
for slight superficial vesication upon 
ono side of the flap, healing was 
rapid. Cutaneous sensation returned 
some months after the operatiou, but 
by this time the skin had become so 
altered that the pruritus did not re¬ 
turn and the patient had not had a 
inotuent’s trouble with itching since. 
His ease liad beem an extremely severe 
ono, of Ifi years’ duration, and his 
life was so miserable that he threat¬ 
ened suicide if ho could not be re¬ 
lieved. 

I have now opera tod 14 times by 
this niotho<I and in all of them there was 
immediate relief; in no ease did the vi¬ 
tality of tho flaps suffer, and in none 
of theiik has there Imh'ii any return of 
Fio. 21.— Thr ('hari.rh lUi.t. UrtsaAnoM fob pruritus in the area dealt with, cron 
Pnuhitiih Ani. after the retuni of normal sensation. 

Two eases camo back askintr for treat¬ 
ment of small 8|iots of irritation over tho tip of tho eoceyx, which had escaped the 
previous operation; both were dealt with by raisin;r and replaeinK a small flap of 
skill which included tho affected spot. On one occasion I dealt similarly with a 
Walized pateh of pruritus, with marked trophic chanKcs in the front of the vulva, 
with equally satisfactory results. Since the first notes of this operation for pruritus 
ani were published (1), I have received information from several surgeons that they 
have adopted tho procedure with uniformly satisfactory results. 

.Knoie’s Operation. —Krause’s operation differs from Ball’s in that, in¬ 
stead of making 2 elliptical incisions, he makes 6 linear incisions radiating 
from the anus and following the course of a circle whoso center is the anal 
canal (Eig. 22). One incision is anterior, one is posterior, and 2 arc lateral. 
The skin between these folds is dissected up so that the sensory nerves are 
temporarily severed. The advantage he claims for his operation over Ball’s, 
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is that the blood supply of the flap is not iiiipaircd in his operation, whereas 
in Ball’s there might bo some diffleulty of this kind. In sonio 20 oporationa 
that I have performed I have never had the slightest sloughing or anything 
that would suggest nutritional disturbances *if the flap. Primary union has 
occurred in all cases. 

Author’s Method. —I believe that the nietlaMl deluiled ns devised by myself, 
has all the advantages and none of the disadvnntaiti's of the other operatinus. The 
entire operation is performed] under hu'ol aiu'sthesin and in no way ineonvenienees the 
patient or enfowes confinement. It is not bt«si’t with iMissihle eoiiiplicatioiis as are the 
other procedures; there is a miniiiium _ 


amount of scar formation, and the direc¬ 
tion of the sear makes stricture impos¬ 
sible; while the blood supply of the n|>- 
crated area is so little disturbed that the 
danger of sloughing is nil. 






The patient is placed upon his left 
side, with knees and thighs Hexed. At 
a point ultout V/i in. from the anus 
a 1 per cent, solution of iiov<K‘iiiu or 
a Vf> cent, solution of ciH'ain is 
injected (Kig. (More r«M*utl_v 

wo hav*! preferred a 2 per cent, solu- 
tion of hemesia.) An area extending 
to the posterior rnidline is aneathetixed. 

At the jMtint almvo mentioned a small 
curved incision is made, alsnit in. 
long, and extending just through the 
akin ( Kig. 21). Through this incision 
a bliint-js>intefl dissrating scissors, 
curved on tin* flat, is intnuliieed (Fig. 

281. With this instriinient, a hliint 

siiliciitaiieoiis diss«>etioii is now carried out, working to the anna mesially, and to 
the raphes anteriorly and posteriorly. When completed, there is an area of 
skin, extending from the anterior raphe to tlie posterior commissure and in¬ 
volving nil the skin within a radius of 1 </o in. from the amis, which has been 
deprived of its sensory nerves. Any bleeding may lie controlled by pressure. 
When the bleeding has stopped, a small piece of rubber tissue is introducnl 
into the incision and permitted to remain for 12 to 24 hours. Kometimes 
in addition a horse-hair stitch is taken throngli tlie incision; but this is not 
usually necessary. As a rule, at the end of 18 hours, the wound is entirely 
healed. Either at the same sitting, nr at some subsequent time, the same 
procedure is followed on the other side. 1'ho results of this operation have 
always been satisfactory. 

Though there may bo a recurrence, this is not likely to take place for 2 


Fki. se. —l»itiH .1. Kraiihk’h Opkhatiun roa 
I'HUHITUH ANI. 



Fia. 23 .—Ltncr's OpaunoM pob PsuBirua Ami. 

the irritation soon lessens. With proper treatment all local conditions should 
promptly clear up. 

OBTFTITU 

At the termination of the anal mucous membrane there are a number of 
loi^tudinal folds. Between each series of folds is a depression whidi dips 
down and forma a little poidiet. These pockets are known as the crypts of 
MorgagnL Occasionally, foreign bodies of small particles of fecal Tn q t t py 
mlleot in those pockets and cause ulceration, which may or may not result 
in abscess formation. 

Symptoms.— Pain is the most constant symptom of cryptitis; usually dull 
Md aiding in character, it is constantly annoying the patient Sometimes 
the pain is sharp and shooting in character, throbbing when an abscess starts 
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to develop. The pain is increaeed during defecation, is worse after violent 
exereiae and is aggravated by occupations which require the individual to 
stand for a long time. Occasionally the pain is referred to the prostate in 
males. Spasmodic stricture is nearly always present Other symptoms whidi 
may be present are painful urination, dysuria, mucous urethritis, neuralgia of 
the testicles, and perineum and spasm of the levator ani. 



Fko. at—I avcb’b Mnw>i> or TuMim Crnnrm. 


Diagnosis.—The diagnmis is made from the symptoms and from direct 
examination, a procedure performed as follows: A Humphrey's or similar 
speculum having been passed, a probe with its point bent like a shepherd’s 
crook is inserted into l^e rectum and each crypt probed. Very little pres* 
sure should be employed, as the mucous membrane tears very easily. If an 
inflamed crypt is present, Ae patient will experience severe pain the mo¬ 
ment the probe is inserted. This pain greatly resembles the pain experienced 
when the meposed nerve of a too& is probed. 

Treatment—If cryptitis is rec(^iz^ in its early stages, it can be cured 
without operation. A speculum is inserted into the rectum in such a way 
tlift the crypt readily comes into view and is accessible. A bent probe, such 
as the one used in examination, is dipped into pure ichtbyol and then intro- 
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duced into the crypt, thus applying the ichthyol directly to the ulcerated area. 
This process is repeated daily until all the pain has disappeared. If surgical 
interference should prove necessary, the operation can bo performed under 
local or general anesthesia. If local anesthesia is used, the sphincter is first 
anesthetised. After this has been done, a Humphrey speculum is introduced 
in such a way that the crypt lies in full view. The crypt to he operated upon 
is infiltrated with whatever local anesthetic is Iwing ciuploycd and a probe 
introdiuaid into the crypt. Tension is then exerted on the probe and with a 
scissors, curved on the flat, the entire valve and crypt arc excised. (Fig. 24.) 
The sphincter is gently stretched and a small piece of iodoform ^uzo inserted 
over the cut surface. A Lynch tube may bo inserted and permitted to remain 
for 48 hours. At the end of this time the bowels arc moved and a 2 per cent, 
peroxid enema given before and after the bowel movement. The after-treat¬ 
ment consists in making local applications of ichthyol or silver nitrate to the 
raw surface as indicated until it is entirely healed. 


TT7HOBS 

DilTorent ty[ius of benign tumors arc found in the rectiuu, sigmoid, ami 
colon (Fig. 2~>). In fact, they arc more frcapiently found in this region than 
any other portion of the intestinal tract One type of tumor, the adenoma, is 
sometimes found in the stomach; but not as frequently ns in the large in¬ 
testine. All benign tumors are potential cancers and it is difficult for any¬ 
one to say how long the cells conqiosing them will refrain from anarchy in 
growth, 'riiereforo, their prompt removal when discovered is the surest 
mcains of avoitling future trouble. Resides, iniKK'cnt tumors in the gastro¬ 
intestinal tract are a constant source of danger in causing intestinal olmtruc- 
tion, intussnscoption, volvulus, «)hHtruction to- the circulation of the bow’cl, 
diarrhea, and constipation. Thu udennina or glandular innocent tumors when 
single ni-e usually pedunculated (Fig. 2.^); wlnm multiple they are scssila 
(b'ig. 2.')). Some authorities try to iiiakc a distinction between tumors found 
in children and those that are found in older {Mxiplc. Of course there is some 
distinction in that the glandular tissue is less in children than in grown people. 
Otherwise there is no distinction.. Single growths are usually situated in the 
rectum but may occur in any part of the intestinal tract; multiple growths 
usually involve the entire colon. Malignant degeneration occurs more fre¬ 
quently in mnltiple than in single growths. The reason is apparent In 
young children the first symptoms to attract the attention of the mother is 
frctfuincss. In addition to this the following symptoms are characteristic: 
straining and crying when the child sits on the toilet, with the passage of 
mucus and blood. Diarrhea may occur, the child may have a frequent desire 
to move tlio liowcls and may pass clotted blood or fresh blood with the mucus. 
Severe hemorrhages laxsasionally result. In older individuals there are a feel- 
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bag of nnflxiiihed itool, bloating, and the frequent passage of gas. The feces 
are usually streaked urith blood. Constipation is more frequent in the mul¬ 
tiple type than diarrhea. 

Treatment— When the tumors are situated in the rectum and within reach 
of the proctoscope, they can be removed by fulguration or by the snare. When 
fhqy are multiple, they usually involve the entire colon and the only treatmoit 
that has given any success is that which I have followed for a number of 
years, namely, short-circuiting the colon, performing an ileostomy and putting 
the colon almlutely at rest. The most prominent symptoms in the multiple 
type are intermittent diarrhea and constipation with mucus and blood in the 
stools, abdominal pain and tenderness. A solution of tannic acid, 2 per cent, 
has been found usefuL This may cause griping pain, but the pain disappears 
after the passage of the contents of the bowel. When irrigations of tannic acid 
cause severe cramps, tenesmus or bleeding, it should be temporarily stopped and 
normal salt solution substituted. The salicylate of bismuth, 20 gr. to a pint of 
water, seems to be the most efficacious. The ileostomy should be allowed to re¬ 
main open for 2 years. At the end of this time implantation of the ileum into 
the sigmoid seems to give the best results and prevent recurrence of the trouble. 

Xyona. —^This is rather a rare growth in the intestinal tract. The symp¬ 
toms depend on the location of the tumor, but in the majority of cases pressure 
on some nerve or nei(diboring organ is the first symptom to attract the atten¬ 
tion of the patient. If allowed to go untreated, it usually causes intestinal 
obstruction. Treatment should be the removal of the tumor at the earliest 
possible date. 

Fibroma. —Fibromata are usually fotmd around the hemorrhoidal area and 
they are usually pedunculated. The chief symptom is tenesmus, with a desire 
to move the bowels. When situated in the anus they can be removed by the 
clamp and cautery; if higher up by the snare. 

FapiUoma. —Papillomata may occur around the anus or involve the rectum 
and colon (Fig. 26). When outside of the aniu, they usually attain a veiy 
large aiae. Inside, they are of soft consistency and pedunculated, occasionally 
sessile. They usually consist of connective tissue, stroma and a number of 
blood-vessels and are infiltrated with round and partly spindle-shaped lymph or 
inflammatory corpuscles. The most frequent symptom is the large amount of 
glairy mucus udiich is passed. The bowels are usually constipated or the pa¬ 
tient has a desire to empty the bowel, with the passage of large quantities of 
mucus. Hemorrhage is variable. Sometimes large amounts of blood arc 
passed; sometimes ^e mucus is simply blood-tinged. 

TBBATHSNT.— As these tumors are more apt to become malignant than any 
other of the s&called benign tumors th^ should be radically removed, as one 
can never tell whm such a tumor is benign and when it is malignant It is, 
therefore, better to treat them as malignant tumors and remove tire gut entire, 
rather than remove merely the tumor itself with the mucous membrane, Uiongfa 
■uoh a procedure may at times give good rreults when the tumor has not under- 
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gone malignant degeneration. To remove only a part of the tumor witii the 
mucous membrane may result satisfactorily, but as a general rule it is much 
safer to remove the entire bowel than take the chance of recurrence. When the 
tumor is of a very small size and pedunculated, it can bo easily removed by 
means of a snare, by tying the pedicle, or by the cautery. It may require a 
careful histological examination to see that it has not degoneratocL 

Cystoma. —This is a term used to indieato a certain typo of tumor which is 
the result of cystic degeneration. An ordinary tumor may be an adenoma, a 
fibroma or a simple cyst. Simple cysts are comparatively infrequent in the 
rectum. When present, tlicy may bo found either at the anus or in the pos¬ 
terior wall of the rectum. When found, radical removal is the only treatment. 
Sacrococcygeal tumors usually occur in the anterior surface of the aacnnn and 
coccyx and may bo mistaken for tumors of the rectum per so. When found, 
they can bo radically removed, as they are very fretpicntly malignant and must 
be of the sarcomatous type. 

Angioma or Kevus Tumors. —These arc dilated venous capillaries bound to¬ 
gether by connective tissue. They arc sometimes mistaken for hemorrhoids 
and if treated as ordinary liemorrlioi<is the result is apt to be fatal. They are 
tisually of a purplish hue, the skin is very much thiekciic<i, and the appearance 
is entirely different from that of nii ordinary hemorrhoid, so that the mistake 
should not be made. Electrolysis is probably the safest procedure to employ 
in such a condition. Most of the cases that have been operated on by the knife 
have resulted fatally. 


POBTANAL DIMPLE- 

Postanal dimple is sometimes spoken of us sacrococcygeal sinus. A postanal 
dennoid is a dimple-like infolding of the skin, of congenital origin, due to the 
imperfect approximation of the lateral halves of the body. It is frequently seen 
in the new-born child, and usually marks the point at which the coccyx disap¬ 
pears below the surface, about the third mouth of fetal life. This is correlated 
with the division of the cloaca and the formal inn of a permanent onus. The 
opening is funnel-shaped and varies in depth. It is lined with stratiiiod 
squamous epithelium, and differs from normal skin only in possessing nerve 
bulbs, sweat or sebaceous glands. These dimples usually appear in hairy peo¬ 
ple, and the 51 or 52 cases whieh have come under my observation have all been 
iTiaW I have never observed this irregularity in females. In a report of 31 
naaea by Qiffon and Archibald 2 were in females (2). 

This condition of sacrococcygeal tumor must not be mistaken for the tumors 
occurring in the anterior or ventral aspect of the coccyx. These tumors are de¬ 
rived from the ooeeyx body, which is composed of cells analogous to the super- 
renal. By this we mean that they are composed of cells which have an affinity 
for chromic acid, hence the name. They are closely associated with the sym¬ 
pathetic nervous syrtem. The condition must also be differentiated from the 
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anal coccygeal tumor or cyst which rises from the remnants of the nenrenteric 
anal colls from the remains of the postanal gut, and from ordinary fistula, or 
fistula of tuberculous or syphilitic ori^pn. 

I lay stress on this point, as, from past experience, I know that such mistakes fi^ 
quently occur. One such instance, in particular, I haTe related in my on 
eases of the Rectum and Colon” (6). A patient, who had contracted syphilis early m 
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life, developed this suppuration in a postanal dimple, and though operated on many 
times, still had an opening. The symptoms are those of on abscess or a chronic sup¬ 
purating sinus between tho folds of the back. 

The trcttlniont is nearly always sui^cal; at least, this gives the most satis¬ 
factory results. 

Xnstnuneati TFsed.— Tho instruments used in this operation are a hypo¬ 
dermic syringe, half a dozen artery forceps, a knife, scissors curved on the flat, 
2 thumb forceps, and a couple of curved iiccdles threaded with silkworm-gut 
Tho George 1). Stewart stitch is of inestimable value.. 


Author’s Kethod.— The fistula having boon thoroughly irrigated with peroxid of 
hydrogon, and afterward with pure iodin, the skin is painted with tincture of i^n 
iust before the operation. Hemesia is an ideal anesthetic for these ca^. EtW 
chlorid is sprayed on the skin about % fwm tho dimple, which permits of the in^ 
duction of the needle without pain. The akin and deep tissum are now thoroughly 
anesthetized all around, and about % in. from the wound. By applying Pi^ 
oedure, tho infected fistula may bo removed in toto, and anb^umit slouglung 
^ wound healing occasionally by primary union. An elliptical incism » m^e 
around tho area to he removed (Figure 26 reveals the method of removing the dimple). 
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The akin is grasped vith a mouae^toothed forceps, and the entire mass removed witii- 
out invading the infected tissue. A rubber drain ia inserted, and the wound is dosed 
hy a Qeorge D. Stewart stitch. The dressing should bo removed after 24 hours. 

After-treatment. —^llie aftcr-trcatinont consists in dressing the wound every ' 
day. If there is any evidenco of suppuration, the silkwomi stitches should be 
removed, and the wound allowed to heal by granulation. Wo know of no sur- 
gioal condition that terminates so satisfactorily as docs the operation for the 
relief of postanal dimple. 
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OPEBATIONS UPOX THE KIUNBV, RENAL PELVIS. ETa 
Fkancis 0. Kwikrton 

SUSaiOAL ANATOMY 

Slse and Poiition.—The kiducys, 1 on either side of the spine, lie deeply 
placed retroperitonoally in what has been variously termed the lumbar fossa, 
iliocostal space, or costovertebral angle. Normally they cannot bo palpated, 
except the lower end of the right kidney in some cases. The kidney measures 
about 4 in. in length, 2V^ in. in its transverse axis, and 1V4 to in. in thick¬ 
ness. Roughly the kidneys may be said to lio along the sides of the last dorsal 
and upper .3 Inmbar vertebne, althongh this in reality applies only to the rij^t, 
the leR lying about in. higher and extending 
from the level of the lower end of the eleventh 
thoracic spine to a littlo below the second lumbar 
spine. 

Anteriorly a vertical line, perpendicular to 
the middle of Poupart's ligament, cuts the kid¬ 
ney longitudinally so that % lies to the outer side 
and % to the inner side of this line. A horizon¬ 
tal line through the lowest joints of the tenth 
costal cartilages cuts the lower ends of the kid¬ 
neys. Hence the kidneys are found mainly in 
the epigastric and hypochondriac regions, and 
only in small part in the umbilical and lumbar 
regions, where they are often incorrectly thouf^t 
of as being (Woolsey). On the posterior surface 
of the body the kidney may be mapped out in a 
parallelogram, the inner side of which is a line 
parallel with and 1 in. from the spine extending 
from the level of the lower edge of the tip of the 
spinous process of tlie eleventh dorsal vertebra to 
the lower edge of the spinous process of the third lumbar vertebra; the outer 
side is made by a line parallel to the first and 2% in. from it. It is here seen 
*8 0 677 
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that the kidneys approach the surface most nearly below the twelfth rib and to 
the outer side of the erector spinse muscle, but unless considerably enlarged by 
disease or by reason of involvement of the retrorenal fat, a fullness in this costo- 
iliac region is not observed; similarly, absence of the kidney produces no sensi¬ 
ble depression hero. In the above parallelogram, the upper ends of the kidneys 
about correspond to the intorchondral articulation of the sixth and seventh 
costal cartilages. From hero the axis slopes downward and outward to a level 



about 1 in. above the umbilicus, bringing the lower pole of the kidney about 1 
in. further from the mid-line than the upper. 

▼iaoeial Belatims.—The visceral relations of tho 2 kidneys, important is 
nephrectomy, differ on tho 2 sides. Anteriorly tlie right kidney is in relation in 
tho upper half to tho liver, tho descending portion of tho duodenum along the 
inner margin, and the ascending colon in the lower half. Close to the inner bor¬ 
der lies the inferior vena cava. This relation to tlie duodenum and ascending 
colon may bo u^ful in explaining tho initiation of gastroptosis and of clironic 
appendicitis by a right nephroptosis. 
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The left IMnetj bus in front of it the fundus of tlie stomach in the upper 
third, the spienio vessels and end of tlie pancreas in the middle third, the dfr 
Boonding colon in the outer part of the lower third, while along the upper half 
of the outer border lies the spleen. The inner border is an inch or more from 
the aorta. Abscess of or about tbo kidney may involve the lower spleen or 
pancreas, or perforate into the colon, duodenum, or stomach. With tumors M 
the kidney, the colon may retain its position and resonance in front of the kid¬ 
ney or may bo deflected inwardly, leaving a continuous area of dullness in the 

flank and posteriorly. 

Posteriorly the kidneys 
lie upon tbo diaphragm 
above, the outer border of tbo 
psoas, the quadratus Inm- 
bomm, and transversalis, 
each covcrcil by its fascia be¬ 
low. The twelfth rib crosses 
the position of tlie kidney in 
such a way that V:\ or more 
of the organ is alM>ve it, more 
on the left si«lc than the 
right, owing to the higher 
position of the loft kidney, 
whose upper pdo is over¬ 
lapped by the eleventh rib. 

This relation on either side 
is of grout impf)rtancc, as tho 
kidnoy is here in close rela¬ 
tion, through the diaphragm, 
to the pleura, whoso lower 
limit on cither side extends 
nearly horiztmtally from tho 
lower border of tho twelfth 

thoraeic vertebra, meeting 9 iu 

the twelfth rib alwut in. from the median lino and tho eleventh rib 2 in. 

further laterally (Woolscy). In resection of this rib for more room, care must 
boused; similarly should this rib be absent it is important not to mistake the 
eleventh rib for it. The tips of the transverse priR-esscs of the first and second 
lumbar vertebral overlap both kidneys along the mesial Wder, the first lumbar 
at about the le^'el of the hilum. Lying betwt<m the kidney and the quadratus 
lumbomm are the last thoracic nerve, which is a good guide to the lower end of 
the diaphragm, the ilio-inguinal and iliohypigastric nerves, and thirst liiin- 
bar vessels. T.atcr consideration will be given these nerves in connection with 
incisions throueh the lumbar route. 

The viscera in relation to the anterior surface of the kidney, with the excep- 
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tion of the liver and stomach, intervene between the kidney and the poritoneum 
so that the latter covers only a limited area of the anterior renal surface some¬ 
what greater in the right kidney than the left The peritoneum covering the 
left kidney is derived from that of both the lesser and greater peritonea! sacs. 
Lying behind the peritoneum as it docs, lumbar incision forms the method of 
choice for most operations upon the kidney. This also explains why injuries 
of the kidney are mostly extraperitoneai in their symptomatology and on 
this account less serious tlian corresponding injuries of the intraperitoneal 
viscera. 

The Kidney Pedicle.—^Tbo hilum of the kidney, lying at the level of the first 
lumbar vertebra, looks forward, inward, and somewhat downward, bringing the 
thicker posterior lips somewhat nearer to the median lino. Into this aperture 
enter or emerge the structures constituting the pedicle of the kidney. Of these 
the vein lies in front, the artery between, and the ureter and pelvis behind and 
somewhat below, making the pelvis of the kidney most accessible from behind. 
In addition there are a largo number of lymphatics, a (piantity of connective 
tissue, and nerves derived from the renal plexus, which in turn is derived from 
the solar and aortic plexuses and the h>ssor splanchnic ncrvi«. The renal plexus 
is closely associated with the spermatic plexus in the male, with the sympathetic 
ganglia supplying tlio intestine and bladder, and with the upper lumbar nerves, 
this association accounting in large part for the testicular pain, the intestinal 
and vesical tenesmus, and the lumbar radiations that so frctpicntly accompany 
affections of the kidney. The renal artery is largo beyond proportion to the size 
of the organ—about the size of the brachial. Owing to the position of the aorta, 
it is shorter on the left than on the right side, where it crosses behind the in¬ 
ferior vena cava. Reforo reaching the hilum of at the hilum of the kidney, 
each artery divides into fnnn 2 to 5 branches, which, arranged in an anterior 
and posterior group, puss rcspctitively to the ventral and dorsal halves of tho 
kidney, entering its sulistance through tho sinus as smaller branches which lie 
in tho intervals Ixftwcen tho pyramids—^the interlobar arteries. The anterior 
group of these arteries lies in front of the ptdvis of the ureter, the posterior 
group may pass behind. All lie behind corresponding branches of the vein. 
These arteries, however, arc subject to variations in over 40 per cent, of cases, 
i. e., irregularities in number, in place of entry, in relations to surrounding 
stnieturcs, etc. Frequently an extra-aortic branch passes either to the hilum 
of the kidney or, most often, to its lower pole—a possibility to bo borne in mind 
in ligation of the pedicle. Having entered the kidney, the interlobar arteries 
of the anterior and posterior group are essentially end arteries and do not 
anastomose extensively, dividing tho kidney into anterior add posterior halves, 
each of practically independent blood-supply and tho anterior somewhat laiger 
than the posterior half in 4/6 of cases. 

Between this anterior and posterior vascular division lies the exsanguinated 
renal zone of Hyrtl or avascular zone of Brodel, usually about 2/6 in. posterior 
to the convex border of tho kidneys. It is through this zone that the kidnqy is 
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usually incised in nephrotomy or nephrolithotomy. In about a fifth of the 
cases this zone may lie anterior to the convex border. The relative position of 
the zone may be recognized roughly by the fact tJiat, when posterior, the kid¬ 
neys show rounded in front with pulsating arteries at the anterior liiluin, tlie 
posterior surface is fiat and shows deep notching in which the jielvis lies. Tho 
deeper this notcli, the further posterior is tho vascular division ((hilloii and 
Derge). Accompanying the arteries in their divisions arc the nntal veins in 
front. Owing to the proximity of the ascending cava to the ureteral pelvis on 
the right side, the vein hero is very short and retpiirt's particularly careful 
manipulation in removing the organ fnun this side. It has freiiucntly been 
tom. For the same reason, thromlM)sis of the inferior cava of neoplastic, origin 
from the right kidney is more prone tt> «H*cnr. The left renal vein has emptying 
into it tho spt'rimitic. vein of the same side. 

The TTreters and Vreteral Pelvis,—The jadvis of the im>tcr, eoinjwsetl usually 
by tho junction of a smaller upper part from the sniH'rior p«tle and a larfpsr 
lower part from thc! inferior .‘1/.') of the organ, lies partly intrarenal, but mostly 
oxtrarenal at thc posterior inferior part of the kidney jHalicle. It narrows us it 
descends and l)ecoincs the ureter proper opposite thc lower j)ole of the kidney. 
From hero the ureters, alanit 12 in, in length and 1/,'* in, in caliber, converge 
as they desttend retro|XTitoncally to tho brim of the pelvis, which they cross 
■near the saero-iliae joints at points alsmt 2 in. apart. In this wmrse they lie 
on tho psoas mnside, and cross the genitwrnral nerve and tho common or ex¬ 
ternal iliac artery at the brim of thc pelvis. 'I'licy then follow the curve «)f tho 
posterior pelvic wall, alwit parallel with the sides of tln! sacrum, and entss the 
external iliac artery to a jjoiiit alsmt level with tho spine of the ischium. From 
hero on the eonrs*; dilfcrs in tho mule and female. In the male, the ureters lie 
in the puri<!tal attachment of the posterior false ligament of the bladder, run¬ 
ning forward and inward and entering the bas«( of tho bladder in front of tho 
apex of the seminal vesicle, about I'/j in. from its follow of the opposite sido 
and I Ms in- behind the prostate. In the female tho ureter is surrounded by 
numerous veins from tho uterine and vaginal plexuses; it lies in the base of tho 
broad ligament, passes alsnit Yj in, to thc «mter sido of the lateral fornix of the 
vagina, inclines forward from thc lateral vaginal wall to tho vesicovaginal inter¬ 
space, and torminates in tho bladder opposite the middle of the front wall of 
the vagina. In this cotirsi*, it is crossed in front by the uterine arteries at tho 
level of and about % in. distant from tho cervix uteri. Uoth ureters traverse 
the wall of tho bladder obliquely for about % in. and open internally about 1 in. 
from each other. In their course they arc adherent to tho overlying peritoneum 
and atrip up with it from tho underlying muscles. They present, usually, 3 
fairly constant constrictions. Tho first is about 2 in. from tho pelvis of tho 
kidney (Bruce Clark). Thc middle is at tho point where tlio ureter crosses the 
iliac vessels, the third and narrow(»t is in its course through the bladder wall 
and orifice, where tho circular fibers form a sphincter. Tho loose connective 
tissue surrounding the ureter is rich in lymphatic vessels, perhaps accounting 
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for the oscendiDg courao of tuberoulosis primarily located in the genitalia of the 
male. 

The Kidney Cspanle. —The kidney is surrounded by a closely fitting, thin, 
smooth, fibrous tunic, normally attadtied to the kidney substance only by minute 
capillary vrasels and fine connective-tissue processes; hence, as a rule, stripping 
easily from the surface of the normal organ with little bleeding. This fibrous 
capsule is continuous at the sinus with the elastic tissues of the calyces and 
pelvis of the organ. About this capsule is a considerable layer of loose areolar 
tiNue which, in adult life, usually contains a great deal of fat: this is the tunica 
adiposa or perirenal fatty capsule, and normally constitutes, with the intra- 
abdoininal pressure, one of the main supports of the kidney. Tn addition to this, 
Zuokorkandl and Qorota have described a second or pararenal fatty layer which 
is a continuation of the subporitoncal fascia of the abdominal wall. At the 
outer border of the kidney this splits into a retrorenal layer, which joins the 
fascia anterior to the quadrates lumborum and vertebra;, and a prercnal layer 
passing between the kidney and peritoneum and joining the fascia over the 
great vessels in the mid-line. These have only fine connecting bands which tun 
through the perirenal fat to the fibrous capsule. It is only fair to say tliat such 
a division into layers is rather hard to make out in the usual case which comes 
to operation. Through the fatty capsule the kidney is exposed and readily 
enucleated unless attached finniy ns the result of inflammatory adhesions. If 
the fatty capsule is scanty, however, it may present almost the appearance of 
peritoneum or transvcrsnlis fascia. Tn this tissue arc developed the perino- 
phritic abscesses, and their spread and rupture may take several courses from 
close contact with the various anatomical structures present, although, strange 
to say, their rupture is rarely through the peritoneum. 


THE OPERATIVE EXPOSUBE OF THE KIDHET 

The free exposure of the kidney in any operative procedure will vary in 
degree according to the extent of the operation to bo performed. 


ABDOmKAL TBAinSPEBirONEAI. METHOD 

In the early days of kidney surgery, when operations were necessarily hur¬ 
ried, technic poorly developed, and diagnosis meagerly confirmed, as com¬ 
pared with the laboratory facilities of the present time, the abdominal trans- 
poriton(»l method of reaching the kidney was frequently chosen as affording 
ready access to the renal vessels and expediting the completion of a difficult 
operation. The dangers of such an exposure render the proccduro unjustifiable, 
except in a very few cases at tho present time. The kidney is essentially a 
retroperitoneal organ—it is logical to remove it through the luiUbar incision. 
The transperitoneal method increases tho shock of tho primary operation; in- 
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creases the danger of lacerations of the renal vessels, vena cava, and oven aorta, 
if firm adhesions to the ^sterior wall are met with; jcoiwrdir^es the oirculatioa 
in the colon through incision or later pressure of blood clot on the mesocolon; 
lays the peritoneum open to infection by attacking an organ tbo lesions of which 
may bo quite unsuspectcdly septic, and makes any secondary operation much 
more dangerous. 

The use of the method may Ix! justified in (a) tbo rranoval of very largo 
solid tumors of the kidney; (b) in tbosc cases of trauma to the abdomen or lum¬ 
bar region where intra])critoneal bleeding from the kidney is siispcctcd, or 
where other hemorrhage from intra-abdominal viscera is pndwddc; (c) in those 
few cases where a distinct mcsmicpbron makes the kidney an ossentially intra¬ 
abdominal organ. 


LUUBAB BOUTS 

Anatomical Considerations. In cx|K)sing the kidney tlmnigb the lumbar 
route, or tbrongb a combined lumbar and alxlominal operation, tbo importance 
of the muscles and nerves of this region should l)e cmphasiKcd. Filling tbo 
groove at eillier side of the H])inal furrow and extending outward about 2 in., 
wo have the erector s)>inie muscle, surrounded by the denw* jHwterior and middle 
layers of the lumbar fasiria. Lateral to this, and in the superficial layer of 
muscles of this nigicui, art! the Intissinius dorsi and tbo cxtonml oblique, tbo 
former or more mesial fusing with the posterior layer of the lumbar fascia, its 
fibers running tjpward and oufward toward the angle of the scapula. Tbo fibers 
of the external nbli(|\ic here arc practically vertical. Hcncath this superficial 
layer is the internal oblique with its partial origin from the lumbar fascia. The 
fibers of this muscle run upward and outward. Tbo deeptwt, or third layer of 
muscles, overlying this region, shows laterally the transvcrsalis and its aponeu¬ 
rosis fusing alsiut .‘I in. from the spinits with the middle and anterior layers of 
the lumbar fascia, which here inclost* the (|uadratu8 lumborum. The trans- 
vcKialis fibers hero arc directed pratrfically borixontally, tbo fibers of the 
quadratUB upward and slightly inward toward fbc mesial lino. This latter 
muscle extends outward alsmt a third of its width beyond the enxftor spina; or 
about 1 Vi iu. laterally. Of these muscles, the outer bonier of the erector spina; 
forms an easily felt landmark for lumbar incisions, while the outer border of 
the qnadratus lumborum is a most valuable landmark, onco tho incision has 
been made. 

Lying in front of the quadratus Inmbonnn, but behind the anterior layer 
of its sheath, are the twelfth thoracic and iliohypogastric and ilio-ingninal 
nerves, important structures to spam in any incision in this n^on. These 
nerves pierce tho transvcrsalis close to the lateral margin of tho quadratus, and 
tho twelfth thoracic nerve nins obliquely downward and forvvard between the 
transvcrsalis and internal oblique muscles to the rectus. The iliohypogastric 
and ilio-inguinal nerves maintain relatively the same direction os the twelfth 
thoracic at a slightly lower level, but pierce tho internal oblique at a point just 
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in front of the anteroeuporior spine, and from here on lie between the internal 
and external oblique muscles. All are accompanied by vessels of wnnll im¬ 
portance from the surgical standpoint 

In general, it may be said that no lumbar kidney incision should cut the 
dense fascial sheaths surrounding the erector spina;, as suppuration here, if 
infection occurs, is apt to be prolonged and tedious. A nearly vertical incision 
through the outer segment of the quadratus lumbonim must, of necessity, en¬ 
danger the nerves lying on its anterior aspect, unless extreme care is taken. 
This is especially tnie if much room for exploration or manipulation is needed. 
Tho incisions of choice, then, for operations which involve a good exposure of 
the kidney are tho obliquely vertical paralleling the course of the iliohypogastric 
nerve and just above it, or the slightly oblique transverse incision about 1 
finger’s breadth below tho last rib and below and parallel to tho twelfth thoracic 
nerve, which may cross the wound in its anterior extension, but can easily be 
retracted upward and saved. 

With these considerations in mind, we may proceed to a brief description of 
the various incisions for exposure of tho kidney by the lumbar route. 

Preliminary Keanres.—Tho patient may be placed in the prone, the lateral, 
or the semiprono position. In the prone position, a largo pillow, air cushion. 



Fiu. 4. —Position or Patient. 


or sand-bag covered with a siiiall pillow should be placed beneath the abdomen, 
in order to widen as much as possible tho costo-iliuc spara and support or lift 
tho kidneys into tho field of operation. Such abdominal prossum is not to be 
recommended, and tho lateral or semiprone position in which tho patient lies 
with his sound side on the tabic, his under leg well flexed as to knee and thigh, 
and tho upper leg less so, is much preferable. If now the adjustable kidney or 
gall-bladder platform underlies tho sound side, between costal margin and ilium, 
tho elevation of this platform will cause a marked lateral flexion and will cor¬ 
respondingly increase the costo-iliac space in which the incision is to bo made. 
Tlie same position may be easily attained by tho use of 1 or 2 sand-bags. When 
suture of ^e wound is begun, these supports should naturally be removed. 

The surgeon, in any lumbar incision, stands at the back of the patient, his 
first assistant opposite facing tho patient and ready, if necessary, to aid in the 
delivery of the kidney into the wound by pressure of fingers or fist against thq 
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abdomen. We will prcauppose on the part of the surgeon a knowledge of the 
functional activity of each kidney and a correct diagnosis as to the organ which 
is the site of the pathological lesion, although, even in these days of refined and 
advanced diagnosis by cystoscopy. X-ray, etc., an occasional case may bo en¬ 
countered where exploration of the healthy sid.' may first bo considered neces¬ 
sary. Even then, 2 lumbar incisions, one for exploration of the apparently 
sound aide, and the second for tho operative tn‘atuient of the diseased side, are 
much preferable to any transperitoiieal method of reaching both kidneys throug^i 
1 incision, because, when such exploration is draiuHl advisable, tho case, as a 
rule, presents a secondary bladder conditiim that has made cysbwcopy difficult 
and uncertain—^usually a tulKux-ulous condition, where the diagnosis of tho 
condition of 1 side is certain but the involvement of tho opposite side is un¬ 
certain. 

Variety of Ricisions for Exposure of the Kidneys.—Probably no region of tho 
body has been incisi^d in more ditTcrcut directions than the lumbar region. In 
the development of tho surgery of this region tho kidney has been exposed by 
vertical incisions and transverse 
incisions, and triangular iueisioiis 
varying obliquely between tho 2, 
with bases both at the costal mar¬ 
gin and iliac crest, by trnp-d(M)r 
incisions and curved incisions with 
the convexity of the curve lM)th 
forward a n d backward. (Irad- 
ually, from this nmltitude of in¬ 


cisions, have Ik-imi evolved the IS or 



FlU. 5.— ’I'ltACINXll UK 1.UHHAII Inl'Imon. A, V«r- 
tiriil (Simon): U, liiinlNur oMiqtio (HAnuiMiiii and 
larni'l); C, trmwvcTiM (Johnauu and Blake). 


4 which represent the types most 
in use at the present time, and 
among these the surgeon’s choice 
must be determined by the nature of the o]M‘ration undertaken and the condi¬ 
tions met with in the course of its execution. 

Three types, then, will bo dcscrilicd in some detail and only mention made 
of some of the others: 

(A) Longitudinal (Simon) Incision.—This was one of tho earliest incisions 
and still maintains a well-deserved popularity, especially in fixations of tho 
kidney. Tho landmarks are the last rib, awxrtained best by counting down¬ 
ward from above, and tho outer border of the erector spinai muscle. Just out¬ 
side of the outer border of this muscle make a vertical incision extending from 
the last rib to a point just above tho crest of the ilium. Sinitiou of the skin and 
superficial tissue is made without any hemorrhage of note. The superficial 
fascia overlying the superficial muscle plane is incised in the same direction as 
the skin cut, and the fibers of tho latissimns dorsi exposed, thinner and more 
aponeurotic below, bellying out somewhat alKive. These fibers may be split, as 
they are only slightly oblique to the direction of the wound. Beneath is ex- 




Pro. 7. 
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posed the slioath of the qiiadratus luiiiboniiii, if the iiicisioii has beou kept well 
outside the erector spiute. This ahcutli of the (piadratiis may Ihj incised fully 
along the outer border of the imisele for its entire length, preferably bi'giiining 
below and avoiding the region of the lust rib until the iing(>r may guide the dis¬ 
section here; or the incision may he nitidc in the sheath over the muscle and its 
fibers separated in a manner similar to the latissimus dorsi. In cither case, 
the location of the twelfth thoraeie. and ilitihypogastrie and ilio-iuguimil nerves, 
between tho muscle and its anterior sheath and pii^reing the tranaversulis close 
to tho outer border of the «|nadratns, should he reniemlH'rtHl. These are re¬ 
tracted, if possible; eonneetiHl by a simple neurorrhaphy if cut (Kdelarhls); 
and their inclusion in sutures carefully avoided as a possible e^iuso of serious 
neuralgic pains later along their distribution. 

The perii-enal fat is now ex]x)sed by incision through the transversalis fascia 
or anterior layer of tho fascia lundiornni. 'I'he fat bulges into tin* wound, and 



nci. 8.—IscimoN (UnHiKu TniuiiKiii Skin anii TAMaA Kxihihino Mi'h<!iti,ar Plans. 

may he easily torn through to exjiose the kidney. 'I'his may, if mobile, be 
delivered upon the hack and further priMSHlure. determined, hut this incision, 
as descrilxHl, gives very little leeway for the more ditlicnit (qierations. How¬ 
ever, it may he enlarged in several ways: First, by a ]irolniigntion anteriorly 
at any level; second, by transverse division of some of the fibers of tho quadratns 
lumbomm; third, by prolongation ujiward with subperiosteal rcwxition, or with 
simple fracture of the lost rib. On accfamt of these fnsincnt nwessities for 
enlargement of the wound and the possibility of dividing tho nerves mentioned 
—in fact, tho probability unless great care lie exercised—T rather lean toward 
the incisions next dcscriiicd. 

(B.) Lumbar Oblique ludsiou (Bergmann-Iirael)'.—^This incision is without 
doubt the most popular and most widi-ly used of all the lumbar incisions. The 
landmarks are variously given by different authors, Vnit the following description 
illustrates with slight variation the type followed in practically all: 

From the outer edge of the erector spiiac, on a level with the twelfth rib, 
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the incision is carried downward and forward to a point a finger’s breadth above 
the highest point of the iliac crest. Hero the incision may terminate or be 
prolonged further toward the junction of the outer and middle thirds of 
Poupart’s ligament. The extent of the incision must be determined by the 
conditions met with. In general, exploration may bo accomplished through an 
incision 4 to 4]/^ in. in length, and then the incision prolonged at its lower 
angle to meet the indications. While this length might do for a nephropexy, 
it would be found much too short for tho removal of a large renal tumor or 
perhaps even for a kidney exploration in an obese individual, where not only 
the abundance of subcutaneous fat, but the excess of perirenal fat as well must 



Tim. e.—iMcnioa Camusd Tbhocor Mubclb Plank KxpofUNa Quaoratus IiUicbobvii PowaBioBLT, 
Imtbbnal Obuqvb Antkhioblv, thk Apuneuiiuhis uf thb Tbanbybbsaub Below. 

play a largo part in relatively deert'asing the size of the wound. The incision 
is deepened through tho first muscle plane, Intissiinua dorsi above and external 
oblique below, then through tho second muscle piano of internal oblique. The 
aponeurosis of the tninsvcrsalis and its muscle fibers toward the anterior end 
of the wound are then incised from a point slightly below the superior end 
of tho wound. The extension of the wound at this end may more carefully be 
accomplished by inserting tho finger beneath tho aponeurosis and canying the 
incision upward over the guiding finger, thus avoiding a blind incision which 
may injure the pleura. Tlie iliohypogastric and ilio-ingiiinal nerves are held 
by the retractor with the posterior sectioned muscles, the twelfth intercostal 
with the anterior. The transversalis fascia is then incised and the perirenal fat 
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Fia. 10 .—TranhvbiuXum Fabcia Incubo and ran Pbhiuknai. Fat Iju Gxpomd, 

lies exposed in the wound. Ahvuvs incise this lust fascia first in the posterior 
part of the wound, then prolong the incision with ii finfi^r gliding it beneath. 
If this procedure is followed, no danger of opening the peritoneum will bo met, 



Fto. 11.— Camdlb or thb Kidnet Tvvlj Extobed. 


even in those cases where, through the agency of a remarkably mobile kidney, it 
may have come to lie far posteriorly. 

The perirenal fat torn through, the kidney is expised. Should this incision 
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need enlarging, it may bo done by prolonging tho entire wound at the lower 
angle, as for following out the ureter, or at the upper angle, by extending it to 
tho rib and pMsibly resecting this, by liberating it by iiieision through tho costo¬ 
vertebral ligament, or by a liljcratiiig incision posteriorly through tho fibers of 
the quadrates lumborum. In this conneertion, it might be said that, while in- 
juiy to tho pleura should always Ik 5 guarded against, with every care as to 
technic, yet, when (xriirring in the course of the incision before infections 
material from the kidney has escajs'd into the Avound, no harm need result in 
any case. 'I’lio lung remains in ai)i»an.-iitly normal state and shows no signs of 
collapse. Tho openings arc naturally closed immediately, and apparently no 



Fiu. 12 .—Kidnrt Appeahinu in tub Wuuno. 


linnn results. Nor is the iHistopcrative |M‘riod attended by any untoward compli¬ 
cations attributable to this cause. 

In conjunction with the above incision, we wish to refer to tho lumbar in¬ 
cision as dcstwilied by W. J. Mayo (1) in January, 1012. 

“In 20,‘5 liiiiibnr incisions, it was found nccossnij- to cut the twelfth rib in 61 cases. 
In iniiny cases, while cximsini? the inistcrior half of the twelfth rib for division, we ob- 
scrvwl that as soon ns (lie muscular and fibrous nttachiuciits, cs|icciall.v the quadratus 
lumberiini and the lateral arcuate lipiment binding tho. twelfth rib to the transverse 
proci’ss of the first lumbar vertebra, were divided, the necessity for rib division dis¬ 
appeared. Uy puttini; a retractor under the anirle of the twelfth rib. tho upper margin 
of the wound includinir the rib was so mobilized that exposure of the kidney and pedicle 
was quickly accomplished.” 



Mayo’s description 

“Beginninsf nt a point 2 to 2 ''2 int’hcs In^nil to the doisal Spine 
inaTgio of the erector spina* innscli*. a lontritiuliiial incision is nwdo 2 tO 8 inones ^ 
length through the skin, 8»n)erficial fascia and iiostcrior layer of tlio Iiimbo*ior8«I 
covering the erector spimr. The incision lies ls*hind the twelfth rib from the angle, if 
present, nearly to the head, and rcaehes downward to a i>oinf *2 inch below the angle. 
From this point, the incision passi's obliquely downward and forwartl along the anterior 
margin of the ipiudratns luinboriiin innscle to a point an inch above tbe eri'st of the 
ilium and there, turning, runs forwanl parallel to the iliac crest as far as necessary. 
The posterosuiH'rior lumbar triangle just lieneatli tbe twi'lftli rib is then ex|M>si'd by cut¬ 
ting an opening through the external and internal oblique, traiisversalis and lalissimus 
dorsi museh*s, exposing the traiisversalis fascia in its lumbar portion. Ibis fascia is 
then opcnwl frii'l.v, eximsing the jM^rirenal fat. The ilioh,v|H>gastrii’ and ilio-inguinal 
are identified and n-traetiil out of hariu’s way, and the Iowit i>art of the incision eom- 
plet<>d. Tho twelfth rib is then cleareil in its p.isterior |Mirtion upward and baekwanl, 
nearly to the articulation of the rib with the transverse process of the twelfth dorsal 
vertebra, and the pleura pushed upward. Ily ndracling the cre<-tor spime on the one 
hand, and the costal margin on the other, a wide exposun- is accomplish.'d at the iwint 
of previous inaci-c-ssibilit.v. rsually the kidney may be drawn through the wound with 
very little traction.” 

Whilo this ine.iBioii wirii'S little in its lo\v«‘r ))art from jiarts of llie Kilnig or 
Zuckerkamil's incisions, its inohili/.alion of the twelfth rib is ingenions and 
markedly sneeessfnl. More-over, as .Mayo says, the lih may, in addition, lie 
fractured snh|>eiiosleally hy a lateral Iwistinj; motion, should any further eii- 
larjrcinent seem necessary. 

(C.) Horizontal or Transverse Incision.- 'I'his incision may Iks compared to 
tho pisterior end of IVaii’s abdominal incision, or to tho olevatod supra-iliao 
arm of anv of the triangular incisions. In the hands of .Tohnson and l>hike of 
IS'ew York, we have seen it result so well that we think it wi-ll merits ileserip- 
tiou. The inc-i.sion is practically transverse, hegiiining at the anterior border of 
the erector spina- at a point which will carry it a finger's breadth below tho 
infracostal margin. This almost hisc<-ls the ilioi-ostal spai-i-, falling a littio 
nliove this mid-line, however, in the averagi- case. The incision is iiroloiigfid for¬ 
ward to the point <-orresponding to the- aiiti-rosiiperior spine of the ilium. Iho 
incision is di-t-pi-m-d in the same, line through the latissimns dorsi and external 
oblique niuscdes and the internal oblique and traiisversalis an- cut as their planes 
are reached. This results in praetii-ally a side splitting exposure of the lumbar 
region, which may be enlarged anteriorly hy carrying the incision downward 
toward the outer third of Poupart’s ligament, or jiosteriorly hy incising in tho 
line of the incision thee lumbar fa«-ia anterior and iiosterior to the qiiadratus 
InmlMirum and retracting this mnscle backward. The twelfth intenfostal nerve 
mav be rctractcil with the muscles of the su|ierior margin of the wound, tho 
iliohypogastric and ilio-inguinal nerves with tho inferior marginal muscles. 
With retraction of the last rib, excellent «-xposure of the kidm-y is atMiomplishcd 
and the net-cssary cxploratitm of tin- kidm-y and iin-ter is easy. Moreover, this 
incision, while dividing transversely tlw- outi-r plam-s of the musch-s, divides 
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the transversalis and layers of the lumbar fascia practically in the plane of 
their fibers and gives a strong healing wound. 

Other ZnoisienB. —Other incisions for reaching the kidney through the lum¬ 
bar region include the triangular incision of Konig, the short arm vertical, the 
long arm above the iliac crest; the trap-door incision of Bardenhcuer, with a 
vortical outside the erector spiiise muscle connecting 2 longer arms, a horizontal 
infracostal and a horizontal siipra-iliac; and various T-shapcd incisions, in 
some of which tho stem goes forward, in some backward. None accomplishes 
more than can bo eflectcd through tho above described incisions. These give 
wounds which afford good exposure, good drainage, and good postoperative 
union. All involve 3 muscle planes, and their sew-up should correspond to 
these 3 layers iinlcss tho condition of the patient demands a very rapid closure 
of the wound. Personally I like to close these wounds with interrupted sutures 
of chromic catgut for all the muscle layers, unless I expect considerable sup¬ 
puration, when it is wise to eliminate as much chromic catgut as possible and 
substitute heavy plain gut for it, us the chromic gut tends to keep up suppura¬ 
tion until discharged. Tho skin and sul)eutaneuua tissues may be closed with 
silkworm-gut alone, or with silkwonn-gut and silk. Drainage and further de¬ 
tails we will consider under Bj>ccific operations. 

NEPHBOBRHAPHY: NEPHROPEXY 

This operation of deliberately supplying artificial support to a movable 
kidney was first done by Ilalm, in 1881, under the nairie of nephrorrhaphy. It 
was tonned nephrf»p<‘xy by Le Dentu in 1889. Prior to Hahn’s introduction 
of tho operation, such kidneys us gave rise to marktul symptoms had been re¬ 
moved. 

Indications.—^Without considering the pathologv and diagnosis of movable 
kidney, the following types of cases may be 4‘ousidcrcd suitable for operation: 

1. Coses with a widely wandering painful kidney, who arc otherwise well nour¬ 
ished and in good health. 

3. Coses with signs of “intermittent liydroiiephrosis,” or evidence of well marked 
dilatation of tho renal pelvis as demonstrated by the ureteral catheter. , 

3. Cases with hematuria. 

4. Coses with renal pain accompanied by vomiting relievc'd by the recumbent posi¬ 
tion. 

5. Single, left-sided movable kidneys. 

6. Coses in which tho consciousness of tho condition has given rise to a secondary 
neurasthenia. 

Contta>indioatioiu. —Against these may be given the following eontra-indi- 
oations: 

1. Cases of general splanehnoptosis, or with ptosis of stomach or liver. 

9. Cases of primary neurasthenia, where the movable kidney is only an added 
focus for attention. 
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3. Cases where there are no symptoms. 

4. When the pain is not relieved by the recumbent position. Perhaps no typo of 
case better testa the judgment of the surgeon, as to when to operotc and when not, 
than these. Certainly few types of cases have their statistics so adversely influenced 
as to ultimate results by the poor choice of cases for operation. 


Aim of Operation. —No operative treatment for movable kidney is complete 
without a thorough exploration of Iwth kidney and uret«*r, for it is in congenital 
defects of tho latter or in anomalies alNiut tho v(>8si>ls of the hilnm that tlio sur¬ 
geon frequently finds tho etiological factor that determines rmuil nu>hility. 
The presence or uhsemeo of sneh factors dctcnnimd, the kidney is artificially 
supported hy any ono of a nnmhcr of nietluKls, the choice dc|H‘nding largely on 
the taste of the individual surgeon. Prohahly no snspiMision of the kidney suc¬ 
ceeds in fully re-estahlishing its nonnal anatomical position, hut all should aim 
to accomplish this as nearly as possible in such a way that with healing of tho 
wound, tho resulting adhesions and scar tissue will maintain the now support 
Various incthods of renal suspension will now he dcs(?ribed: 

Technic.—'fhe kidney is cxjutscd through incision A or M. Tho fatty 
capsule is torn through, and, if tim ahundant, a part, jiostcriorly excised so that 
it w’ill not tend to push in Udween the kidney and the Inmhar wound. Caro 
must he taken here that the p(>ritoiicuni remains uninipaii'cd, ns in a very mo¬ 
bile kidney it may so wrap itself alMUit the organ as to make injury very easy. 
If opened, however, it is easily elosid with a catgut ligatni'e or running snturo. 
Tho kidney is friitd alsnit its fibrous ea|»Hnlc, and the ureter and liilum explored 
for possible stone, abnormally low ve.ssels, iHigimiiiig hydronephrosis, kinks, etc. 
Gently the kidney is delivered into the wound, a ]>rocedurc usually easy in this 
class of cases. 1'hc fibrous capsule of the organ is inciiaMl at a point over tho 
convex border, and, on a griMiveil director or with hlnnt-poiiited seissors, tho 
incision is carried throughont the extent of the convex Ismler. lly blunt dissei^ 
tion with the handle of the scalpel or tho finger, the capsule is then stripped 
back from either side, in 2 flaps, for a distance of % in. This will expose tho 
parenchyma with littlo or no hlocding, usually, hut if easing occurs, it stops, 
as a rule, under the pressure of a gauze sjionge. 'fho exact position for tho 
desired suspension of tho kidney is then ascertained, and in this a position is 
sought as high as possible, but where tension on tho suspending sutures will not 
he present A 30-day chromic gut suture or a silk suture is then passed through 
the muscles and fascial layers of one side at the upper angle of the wound, then 
through the fibrous capsule of tho kidney, doubled on itself, and carried across 
to and throuf^ the doubled fibrous capsule flap of the side, aliont Yj inch dis¬ 
tant, and out through the muscles and fasciiv of this sida This is not tied, and 
the ends aro left long for the present Similar sutures are then passed in ex¬ 
actly the same manner along tho fibrous capsular flaps to the nnrabmr of 2 or 3 
on each side, and left untied. Traction on the ends of theso altogether will then 
bring the kidney into the wound, and its new position can be ascertained, as 
890 



r>M OPEItATIOXS UPON THE KIDNEY, BENAL PELVIS, ETC. 


well as tbe security of the cuiubiiicd sutures, without too great tension. The 
deep parts of the wound in the back are then sutured together in 3 muscle lay¬ 
ers, preferably with intcrnipted chromic .gut sutures or chromic and plain 
alternating. The important kidney suspension sutures are then tied gently over 
the muscle layei-s without too great tension. 'J'hc skin and subcutaneous fat are 
closed with silkworm-pit alone or with silk. 

If much oozing has taken place or if drainage seems nccessarv, a small, soft 
rubber tube or a folded rubber dam drain is left in for from 24 to 48 hours, 
beyond which it is usually unnecessary. The patient is put to bod, with the 
foot of the bed slightly elevated, al)out 4 to C in., and a small soft pillow for 
comfort is placed beneath the scatpula and buttock of the incised side. This 
will keep pressure from the wound; and the position, with the foot of the bed 
elevated, will tend to obviate aiiy possible tension on the suspending sutures. 
This position is maintained with a little relaxation for about 3 weeks, following 
which the patient is slowly allowed up, giving fiill.v J month to be up and about, 
with the further advice comparubh! to that of a hernia aft(;r operation. 

During convalcscuiine, the patient should he fed on a diet that will tend to 
increase the intra-abdominal and perir»aial fat so that the siippcnl; of these ma.v 
ho gained as an accessory to the operative sns])ension. AVith this kind of a con- 
valescwtuw, perhaps longiw than nian.v believe lu'cessarv, the wearing of post¬ 
operative sup])nrts is unessinitinl. Such sn|)ports as exert ])rc!ssnre over the 
wound or on the kidne.v janich are weakening rather than strengthening to the 
patient, as an,y wound or tissue heals better and more firmly under natural con¬ 
ditions of circulation than with pwssure pads applied to it. Whether or not 
these patients should then follow out the orthopcxlic! «'xer(*iscs that Hugh Cabot 
of Boston recommends for the elevation of the infracostal margin, and the in- 
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crease in space in the up¬ 
per abdomiiial and kid¬ 
ney .s(»gment8 of the abdo¬ 
men, must he left for the 
I’utura to decide. 

The preceding opera¬ 
tion is practically the 
1 0 c h n i c descrilied by 
Edeholils, except that his 
was usually through a 
muscle-splitting incision, 
and sutures through fi¬ 
brous capsule were tied 
on either side. T his 
operation, with minor 


chang(‘s in tcidinic, is pi-ohahly the one most followed in this country at the 


prestmt time. 

Albarran’s Operation.—In this o{H'ration the kidney is ex[S)S(>d through in- 



clsion B. The fatty capsule is torn throiigh and the fibrons capsule e^sed. 
Tlio kidney is liberated and examined ti^ther witli the iiTCtcT. Any an- 


nonnalities are noted and 
their indienti<tns met. In- 
oiaioii of the fibrous oap- 
siih* on a ;»r«s)vc<t dirertor 
aloiijr tlie eonvexity of the 
orpin is then made, and 
the capsule freed com¬ 
pletely from cither aide 
around to the hilnm. The 
fibrous capsule on either 
side is then ent thronjih 
tho middle, making of it 4' 
fiups, an upper and lower 
on eaeh side. 'I’he gath¬ 
ered end of each flap is 



then caught in a chromic 
gnt ligature, the cads of 


l''ni. M.-('Ai*»ri.K tiK KiaNKr Whkw w Ski*aiiatki» 
ClIMI'LKTKI.Y KMIIM KmiKII Sll>K, IH <'HT TUHtH'llll MlI>l>I.IC, 

Making Kuch KlaI’m, an Uri'Kii and Luwsii on Kalii Siok. 


which arc left long. 

full enned needle is then passed alioni (lie twelfth rib, hugging the bono itself, 
and an end of the long ligature on tlie npiR-r anterior flap is earried about the 
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rib. Similarly an end 
of liio jMislerior flap lig- 
atiiro is carried alsint 
the samo rib near tho 
border of t h o erector 
Hpiiiin mnsele. Tho snr- 
ptoii then holds tho kid¬ 
ney ill its new position, 
while his assistant tics 
tlieso ligatures. Should 
tliu twelfth rib lio long, 
the ligatim>H alaiiit the 
rib am applied a short 
distaiicn apart; if short, 
they may Ini applied at 
practieiilly tho s a in o 
|M>iiit; if very short, 
the y may Iks passcil 
nlKiiit the eleventh rib 


or, as Albarrnn prefers, 


attaehed to the e.xteriial |M-rio.steiim of this rib and to the instovertehral liga¬ 
ment. This brings the kidney up under the ribs to about 't® extent. Tho 
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position of the pelvis and ureter, for free exit of urine, is ascertain^. Any 
fatty capsule which may possibly interpose between the kidney and the pos¬ 
terior abdominal wall is either pushed well below the kidney or excised. The 

ends of the ligatures 
about the lower cap¬ 
sular flap arc then 
brought through the 
muscles of the cor¬ 
responding sides and 
tied, and the wound 
is closed. 

Suspension by Su¬ 
tures Through Paren¬ 
chyma (K 1i m m e 1, 
Onyon,eto.).—In the 
operation advocated 
by K ii m m 0 1, the 
, kidney is exposed 

througli a lumbar oblique incision and 3 silk sutures arc passed through the cap¬ 
sule and parenchyma of the organ at its middle and upper and lower poles, tak¬ 
ing in alwiit IVi in. of the parenchyma to a depth of % in. along the convex 
border. These sutures pass through skin, muscles, and fasciic of each side of the 
wound and are left long until the 
wound has been closed in layers; 
they are then tied across the sur¬ 
face of the skin incision. In the 
operation the flhrous capsule of 
the kidney is usually resected ex¬ 
cept at a jioint where the upper 
pole suture tiikea it in. lii the 
hands of Kiimmcl, this method has 
proved very satisfactory. Quyon’s 
procedure uses 3 doubled catgut 
ligatures through the decorticated 
parenchyma at practically the 
same points ns Kiimmcl. These 
sutures are knotted at their en¬ 
trance to and exit from the organ, 

and the ends left long. The upper suture is then passed about the last rib or 
through the costovertebral ligament after the method of Albarran, and the lower 
sutures through the muscles and deep fascite, making a suspension comparable 
to Albarran s, except for the fact that parenchyma is involved in the sutures. In 
tying any one of these sutures passing through parenchyma, the utmost gentle¬ 
ness must bo used, as otherwise it will cut through the friable kidney substance. 



Fio. 17. — SuTVRKB Passed HHuuaa Fibbovs Cap- 
bulb AMD PabENCHTIIA OF THE KlDMET AMD TlBO 
ON Eitheb Side. 
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While the above uiethoda illustrate the main features of most kidney siia* 
pensions at the present time, various modifications of those methods are met 
with in the hands of various operators. 

Israel’i method takes sutun‘s of doubled cat^it through tlic parcnch^'ma and 
then suspends the organ to the last rib subpcriosteally bv the outer of the 2 ends 
of the ligature throujdi the upper pole. All other sutures aro through the 
parietal wall and tied on the same side of the wound, none across the wound. 

Tonnesco’s method comprises an incision along the inferior margin of the 
twelfth rib, and the expos\ire of this rib along with the kidney. The fatty cap¬ 
sule is excised and the fibrous capside split longitudinally and turned back on 
itself from the outer and inner doubhul capsular Hap. A curved mtMllo is then 
passed through the akin 1 in. distant from the hiwer «lge of the wound, through 
the muscles of the sacrolumbar mass, deep uiMuieunwis, fohh'd inner flap of 
fibrous capsule, kidney parenchyma, outi*r flap of capsule, ]>oriostuum of ex¬ 
ternal surface of rib, and the muselcs and akin of the upper ctlgc of tho wound. 
One end of a silver wire suture is then drawn through, after which the other 
end of the suhirc is drawn through the same sfrtictures alxuit in. distant. 
The result is a ^-shaped sutun? through all stnu-turcs. Two amdi sutures are 
taken and each end of the hwp on the skin has folded Ixmeath it a small pad 
of ganxe. 'I’he wound is cIosimI and silver suturc-s left in ten days. 

Methods of Vogel and Harath.—In the metluMls of Vogel and Narath, the 
twelfth rib is made usc! of as a dirctrt snpjwwt tt» the kidney by passing around 
the rib itself flaps of the fibrous capsule. With Vogi*l, these 2 ecpial flaps are 
cut longitudinally from the posterior asptvt of the kidney and drawn upward 
behind the last rib, then outward and downward to 1 ki sutured again to the 
fibrous capsule, or they may la; <‘ut us 2 longitudinal Haps over the suptwior 
pole and anterior aspect of the organ, and tiinuMl backward on themselves to 
surround the hwt rib and las sutui-cd to the fibrous s-apsule isf the {asst^srior sur¬ 
face. Narath incises tho capsule along the line of normal relation of tho 
twelfth rib to tho capsule, and, by dissM-tiiig the ui)|ajr and lower folds back for 
a short distance, brings the flaps tog«>ther ladiiud and over tho rib, thus gaining 
a capsular flap support for the organ. 

Choice of Procedure.—While those last methods aro ingenious and interest¬ 
ing, most surj^ns arc thoroughly in favor of the simpler methods for kid¬ 
ney fixation. The results of a suspension by Edebohls’ or .Mbarran’s technic 
are as uniformly successful as any more clalxtratc or complicated methoil. 
Either one of these methods is in execution fairly simple. While many sur¬ 
geons feel that fixation of the kidney to a rib entails a certain risk of poor 
union because of the continued movement of the rilw in respiration, cases of 
failure of tho operation, as duo to this cause, arc hard to establish. Personally, 
I prefer a suspension to the posterior parietal muscles alone. Placing sutures 
through the parenchyma of the organ lias always its attendant risks. The ex¬ 
tent outward of the caliccs is never an anatomical certainty and should one of 
project much more than usual, it is easily pierced by the retaining suture 
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witb the pciiuible (situbliithiiieiil of a urinary iiatula* Not always is a sutur<.‘ 
purely through the parenchyma free from the same risk. Moreover, sucli 
sutures are always subject to slight strain, with a<*<!Oiiipanying cutting thmugli 
of the friable ki<!ney siihstanee, and should no urinary fistula result, the at¬ 
tendant severing of hlood-vcsscis. <‘v«'n of small calilKU', and tlio consequent 
se:arring of the organ, ninst he eonsidercil a disadvantage. 

Additional Procedures. Edelsihls found, he thought, a distinct associa¬ 
tion lietween right nephroptosis and chronic appendicitis due to the distortion 
of the eisuini and as«‘endiiig <-olon liy (he prolapsed kidney. Hence lie advo¬ 
cated, ill such eases, liinihar appendectomy hy opening tin; peritoneum and fol¬ 
lowing the longitudinal haials of the <'<ilon to the appendix. Along with this, 
exploration of the bile pas-sages was also siiggi'sted. While the first of these 
additional op'rations is easily accmnplislusi with the averagyt appendix in a 
very few minutes, addisl to the length of the opertition, its adoption must natu¬ 
rally be left to the individual indications met with and to the confidence of the 
0 ])cruting surg«s)n in his own jiVigment. Certainly c.xplor:\tioii of the biliary 
passages through the lumbar inciiiion adds to the slns'k of the operation, ns well 
as to tlio discamifort of (‘onvale.scenee, and should only undertaken where 
specifically indicated, and only by the more experienced o|)erutors. 

A much wiser addition to ttio oix-ra.'^ion, to iny view, is tiait siiggcsUsI by Harris, 
i. e., after coinidetiiig tlic iiwisioii, n'tract tla' edges of the wound and observe eari*- 
fully the nsecndiiiK cidon and the n'trnperitoneai cavity into which the kidney lias been 
necustoiiUHl to glid«‘. Hy a few wi'll-plaecr' siitiin's, oblitiTiite this space by fastening 
tho colon to the imstcrior wall (eolopexy). '.''bo kidney is then suspended by any one 
of the various inelhiHls. 


Besnlts of Operation.- .Newman stutiul tl.at in his cases T'l |)cr cent, were 
curtHl ah.Holntely, Hi percent, partially, !• js'r cent, doubtfully henclited, and in 
I'/b per emit, the o|M>ration provcil fatal. These results correspond closely, we 
lieliovo, with the results of most oiierntors wlio chiH>8<> their cases carefully and 
conservatively. Even with a goml technic, rcl•llrrellces will Is* noti-d, as well 
as in a liernia o]M>rution. Otherwise tlic failures ar(> very apt. to represent a 
pxir exploration for possible constrietions, kinks of the nretm', the lixation of 
the organ at such an angle as to establish a kink or lead to the poor emptying 
of the ])elvis of the kidiuiy, or the jMKir choice of the op'rative ease. 


DEOOBTXOATION OF THE KIDNEY 

Dccortiention of the kidney, an operation' suggested and praetieed by 
EdelKihls for the relief of ehronie or iwiite nepliritis with high tension pulse, 
immiie symptoms, ete.. praetieally deserils's itself as to tlie o|ierative pris-ediire. 
Incision and expisure of tlie kidney an* as in neplirop'xy. l)e<‘ap.<nla(ion of 
the kidney is completed with exidsion of the st rippisl-olT capsule. 'I’lie o|x*ra- 
tiuii depends for its sneeess upon relief of tlie intraeapsiilar tension and the 
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cstablishniont of new viii^Milnr elninnels tlmni^li lullicsioint Ixrtwccn Uio do- 
capsniated orjjaii and the siirrouiidiii^ stnietnroa. It liaa liad variona adv«)- 
cates in different parts of tlu! snr^ieal world, but has never eoino into common 
practice and popularity. 

Interestiiifi in tliis rejiard, however, are tin* ri'snlts of Martini’s experi¬ 
ments on dogs in his study of the collateral eireulati«m of the kidney. Follow¬ 
ing decortication, and after a j)eriod »*f months, the dogs were killed by blcctl- 
ing. 'J’hc renal artery ami vein w«'n' ligated, ami then eolortnl g«‘latin was in¬ 
jected through the aorta and vena cava. Martini reaeliinl the following tmucln- 
sions: 

1. The new renal eapsiih* is iiriiu-ipally liie result iif f-mwlli of lli(> interstitial eon- 
nectivo tissue, nml of the emiotheliiim of the vessels of the eortieal zone of the etirtex, 

2. The new ea]isiile is tirnily a<liierent U) the kiiliie.v, is not of iiniforin thickness, 
hut is thicker than the noriiial eapsiile. Its thiekness is {rreater if the fatty capsule 
has been removed ami nephropexy perfonneil as well as ileenrtieatinn. 

3. The new ea|>sule shows no temlene^ to shrink or ti> selerosis. It reinins its 
nomiai slrueture ami rich vasenlarity. 

4. Deeapsiihition causes only temporary pheiioiiiemi of hy|M-rc*inin in the peri|ihery 
of the kidney, ami no epithelial dem'iieration. 

6. There is a t<'miHirary deereasi* in the seeretion of urine from simple enuses. 

(i. Lifcation of the renal artery or vein eanses more deinmeration and neerosis in 
normal than in previously deeapsulated kidneys. 

7. The eollatiTal eireulatiou throntrh the new ea|isule ean fully eom|)onsate fur 
the stopiNiffe of oiitllow throni;li the renal vein when it is liKaUal; it oidy pnrtl,y takes 
the jdnee of the renal art<-r.v when that is li|;ated. 

8. Deeapsulation ami simultaiieous libation of the eorn-spoiidinir renal vein arc 
fatal. 

9. If Isith ki'Ineys have heeii fleeapsulated and are providi'd with a new formed 
ea|>.sule. one renal vein m.-iy he lifrated and a month later tint other also littaUtd, without 
death of tlie animal. 

]0. A doj; ean survive siimdtaneuus libation of the artery and vein of t kidney 
cady, when the tihrous eapside of that kiilmy has Is'eii previously extirpaUxl. 

11. The inllateral eireiilatioii of a previously d<-eapsulat<sl kidney is siiflieient to 
preserve the life of a dojr, when the otln-r kidney is removed and the vein of the deeap- 
sulattMl kidney is ligated. 


NEPHBOLITHOTOBIY 

Ncpbrolitbetoiny, or the removal of a eiiletiliis tlintugli the substanco of the 
kidney, was first la-rformed by .Morris in issil. I’raetiettd first as a eonserva- 
tivc operation of choice, w’itb certaiti indiciitions given, it has gradually btsni 
replaced in a large nitmlK'r of eases by pyclolithotoniy, which will Ins descrilNsl 
later. Even with rwtuit advances in thtt certtiiiify of diagnosis of renal calciiltis 
by the use of the X-ray, ureteral catheterization, functional ttssts, etc,, there ant 
few oi)erations where the twhnic is so ofti-ti tnodilied or absolutely ebanged 
bv the local conditions met with on (‘Xposiire ami c.Nploration its this otie. 
lletn*e ti eonlemplattHi nephndithotomy will, in th<‘ judgment of the ojierator.. 
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become practically any one of tbe other kidney operations and no surgeon 
should undertake it who is not equally confident of his ability to proceed to a 
most difficult nephrectomy. 

Certain points in diagnosis aro important helps in meeting indications: Whether 
the disease is unilateral or bilateral; whether primary or secondaiy to previous infec¬ 
tion, and the bacteriological character of this infection if possible; the relative func¬ 
tional capacity of the 2 kidneys and their ascertained presence; and the condition of 
the ureters as to kinks, stones, or strictures. Most of these can be ascertained prior to 
operation; some, like the last, should be corroborated during the operation. With these 
oonsiderations in mind and the general condition of the patient favorable, it is fair to 
assert that every stone in the kidney is an indication for early oiwration, excepting 
only those eases which pass “gravel” with absolute subsidence of symptoms and re- 
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peuteil nogutive X-riiy examinations. The negative results of the latter in uric acid 
stones must not bo overlooked. 

Teehnio of Operation.—TIio kidney is exposed, preferubly hy n lumbar 
oblique or transverse ineision, and deliventd on to the back so that its posterior 
surfatH! is exposed to view and the entire orpin may lie easily palpated. A 
gross ap{M>aranee may show any one of a variety of conditions —an apparently 
iiorinal kidney, a perincphritic lipomatosis with small or atrophi«'<l kidney, a 
hydronephrosis, a small infected calculous abscess, or a largo pyonephrosis. 
Each must give its own indication for procedure. 

m AITAHBNTLY NORMAL KIDNKY8.— In the first type, with the kidney 
delivered on the back, the pedicle is (Himprcsscd by cither the fingers of the as¬ 
sistant, by the mblier protected anns of an intestinal clamp, or by a constricting 
ligature of rubber tubing. Wlicre feasible, if clamp or ligature is used, it is 
wise to catch the nretor separately, ns this will facilitate the later exploration 
of both pelvis and ureter. This is. of course, unnecessary when digital com¬ 
pression is emploj'ed. With the kidney fixed between the fingers of the left 
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an incision is then made through tlio parenchjma along the line corro- 
sponding to the avascular zone of Hyrtl or Briidel (soo p. Ift), over which tho 
fibrous capsule is somewhat thicker and more tenacious. 

This incision varies in extent from that recommended by 
Albarran,-which is IV^ inches in length with its center 
at the junction of the middle and lower thirds of the 
organ, to a complete halving of tho kidney substance. 

For exploratum, tho smaller incision is preferable and is 
carried directly thnmgh tho parenchyma into the l«»wcr 
half of the pelvis. The finger is then introduced, and a 
complete tactile exploration of the calicos of the lower 
half of the pelvis made. At this time ct)iiiprcBai«*ii **f tho 
ureter by the assistant or surgeon is made, so that no 
stones nmy slip into it, and any pjvsent are f«)rced back 
into the pelvis. In making this incision into the lower 
division of the isdvis, it is always the endeavor to .ipen 
first 1 of the calicos, then insert the point of a gnawed 
director, and incisti this with the adiled inft>miation it 
gives as to pelvic topogi'apby; or to use 1 blade of the 
blnnt-pointed scdsstirs, ainl direct(*«l by this, continue tho 
incision. Gerster rtH;oinmends that such incisions be en¬ 
larged bv opening the inserted closed blades of the scis¬ 
sors, boliling that the danger of hemorrhage—especially secoinlary—from 
vessels torn across is less than from those sharply sectioned, tho occluding 



Fio. in.—S howinu In¬ 
cision KOH Nkmikot- 
(IMY Jl'HT POSTKHIOH 
TO TIIK I.ATISBAL Ciolt- 
TBX HoKDBH or THK 
Kidnbt. 



thrombi in such vessels being firmer and k«a easily detached in the process of 
healing. The lower half of the pelvis having been explored with the finger, ex- 
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ploration of tho upper division of the pelvis is then made as methodically as 
was tho lower. Usually it will be found that this may be done without enlarg¬ 
ing the incision. At times, such extension of the incision upward is necessary 
and much preferable to rough manipulation with the end of the finger within 
the pelvis. The 2 halves of the kidney may then be thoroughly palpated be¬ 
tween the internal finger and tho external fingers. The stone having been 
found, its character influences further procedure. If small and lying in the 
pelvis, removal by stone fon-eps intnKluecd along the guiding finger is easy; 
if large and free, the renal incision must be increased to accommodate its re¬ 
moval. If, however, the stone is largo and irregular, with prolongations into 
the calucs, lengthy incision of the parenchyma, to a point where freeing the 

stone under direction of 
the eye is possible, is 
mueh to lie preferred to 
forcing it out through an 
incision tes) small, or to 
breaking t h o stone up 
into fragments, inasmuch 
ns the first method may 
leave fragments within 
the ealiees or injure them 
in their rough removal of 
the sbnie, and any pro¬ 
cedure fragmenting the 
stone leaves many possi¬ 
bilities for future calculi. 
Should the stone Ik; im¬ 
bedded in one of the cal- 
, ices, an effort mav bo 

Ro. 21.— KnTIIIB r.KN<ITH OK PaBEMCHYMA OK HlDNKY INCISED • 

Kxi-osinu Stone in Pelvis. made toward its removal 

by digital dilatation of 

tho intrapelvic opening of the calix, followed hy extrusion of the stone into 
tho ]K?lvia hy iiressure through the kidney parencliyina, and its removal through 
tho original incision; or a nc^v incision through the overlying parenchyma, 
dirwtly onto tho stone, may lie made. 

Whei-o a large phosphatic calculus has, on account of its softness, broken 
into numerous pieces, Alharran strongly reconunends a thorough washing out 
of tho }wlvis and ealiees. With the assurance that all stones have been removed 
from tho kidney, thorough exploration of the ureter should be made, and by 
palpating as far as lawsiblc, by noting any dilatation, and by passing a catheter 
downward into the bladder, evidence of tho pressure or absence of any small 
calculus may Iw elicited. Even with the opportunity for the moat thomdgh 
digital exploration of the kidney, jadvis, and under, the surgeon will always 
find that the presimco of a good radiograph of those structures, taken within a 
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short time prior to tho oporati.m, will Ik- a rnnarkahlo help in expcaliti..^ tho 
search for calculi. Ilnviiifr eoinplctwl the expl.iration and removal of stones, 



F,a 23 -Kiok.t is Inch,on in Pahkn. hyma Pm*... wm. lNTK......KrK.. Sotohns 

Fio. 23. KIOKNTin K. bbkh Obaisa.ik Tuhk in 

a small, soft mhber tnW is then ii.s..rfd into the most dependent i.a.t of the 
pdvis and the wonnd in the kidnev earefnlly elosed hy ,.la.n p,.t snt.mm t.hro«Kh 
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the capsule and parenchyma, the tube coming throng 1 angle of the -wound. 
Such drainage wiVl tahe care of any ooaing into the peWvB that may follow the 
operation or any infection that may have been present and may be removed at 
the end of 3 or 4 days, if conditions are favorable. With this tube, a second 
drain to the outside of the kidney is hardly necessary, unless perirenal oozing 
is considerable or damage to the fat has been marked. The muscles and skin 
are then closed in layers and the operation completed. 

IN CASES SHOWING PEBINBPHRITIC LIPOMATOSIS.— In Slich cases as 
show a periucphritic lipomatosis, without much enlargement of the kidney it¬ 
self, it may be advantagiHius to free the kidney by decortication of its capsule 
proper. The sutures for closing the wound in the parenchyma in such cases 
tear out very easily and require great care in their insertion. In all such 
sutures of the kidney, a round curved needle will be found much more ad- 
vaiitageouB than a cutting-edged needle, and sutures should penetrate almost 
the entire thickness of the parenchyma to gain good co-aptation of the sectioned 
surfaces. Should oozing still occur after closure of the wound in tlie kidney, 
the use of a small amount of gauze as packing will readily stop it. 

IN INFECTED KIDNEYS. —^Whero the kidney is infected, showing either a 
small abscess about a stone or a pyonephrosis, drainage must be not only in- 
traronal, but extrarenal as well. The best material for this is soft rubber 
tubing, fenestrating only near the end the tultc which drains the pelvis, and 
fenestrating in several places the tubo to the pcrimml tissues. When much 
perinephritis exists, or is anticipated, this perirenal tubo may bo doubled with 
only 1 arm fenestrated, and inclosing in this arm a siiiall wick of gauze. This 
gauze is easily removed, and may bo r«<plae<Hl by another small wick, and tho 
double tube permits of irrigation into 1 arm and o\it the other. The length 
of time for drainage must naturally depend iijum mnditious as they progress, 
but where a calculus is removed from a clean case, the tube in the pelvis is 
seldom left for more than 3 days, and replaced by another small drain down 
to the perirenal tissues for a couple of days, when urine leakage will usually 
have ceased. 

IN CASES PRESENTING HYDRONEPHROSIS.— If the kidney, at operation, 
presents a small or large hydronephrosis, this condition must be met and reme¬ 
died. To drain by a liunbar tube tho most dependent part of even a small 
hydronephrosis, will almost surely lead to a urinary fistula; hence, either by 
suspension of the organ or a plastic operation, tho ureter must be brought into 
such position that it will drain the pelvis naturally. Frequently a ureteral 
catheter loft in for^a day or 3 will markedly hasten convalescence. When pus 
is present, or infection fairly well assured from tho nature of tho urine and of 
the calculus, it will bo found of advantage to make the sew-up of the muscle 
layers of plain gut as far as possible, instead of using chromic gut; for the lat¬ 
ter, in almost any pus sinus, will tend to keep up the discharge until it comes 
away, and in a kidney case every means should 1% adopted which will tend to¬ 
ward the early closing of the wound. 
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Expuimeiital Findingi. —In connection with nephrotomy, it u interesting to 
mention the experimental work of Isobe of tho University of Kioto, Japan, lie 
found in animal experimentation that the uonual venous collaterals about the 
kidney are insufficient to sustain the life of that organ after tying tlio nuial 
vein. After decapsulation and surrounding tho kidney with oinentuni, tho col¬ 
lateral circulation is better, but not good enough to avoid frequent not^rosis of 
the center of the organ. However, with implantation of tho omentum into ii 
uophrotomized kidney, siudi an extensive collateral circulation was developed 
after 15 days that not only cortex but the central p«)rtion8 remained alive and 
well after ligation of tho renal vein. Torikatu of Kioto has tried it on tho 
human subject with apparent success. 

The details of a case treated by llori, from the eliiiie of Nnirnno in Formosa, fol¬ 
low: A man, age 3T, showing am-itos secondary to a cirrhosis of iiialignant origin, 
underwent repeated tappings with only teiniwraiy relief. Laparotomy was done, tho 
posterior parietal iteritonenni was incised, the left kidney luxaUxl forwani, incised w<>ll 
into its central portion and th(> oinentiiin suture«l in. One month later the right kid¬ 
ney was similarly exposoil, de<‘apsiilatr<l, and the inesenlery was sutiire<] to the fibrous 
capsule. Four and one half months later aseitw was still present. Itootto’s operation 
was done. Improvement followed. Nine months later, laparotomy was again per¬ 
formed to ascertain the condition, the ascites lutving disap|H.>areil. The saphena wi>re 
found closed. Dense atlhesions were present alsnit the left kidney, and it was assuiueil 
that the collaterals in these accounted for the cure. 


NEPHROSTOMY 

Indications.—Nephrostomy, nr tho estahlishiuciit of a true renal fistula; 
differs little in tho manual oiwration from tho nephrolithotomy proviotisly de¬ 
scribed. While this operation still has its indicHtinna, they have IxMamto 
more limited as the technic of ncphreetoiny has iinprovcnl and its mortality 
lessoned. Alnno or with decortication, nephrostomy is indicated in reflex anu¬ 
rias of calculous or of postoperative origin, as an adjunct to the medical treat¬ 
ment instituted; in certain hemorrhages of the kidney of traninatio or spon¬ 
taneous origin; in certain wngestive iiepliritie eas<*s; in a liinittsl nunilwr of 
hydronephrotic eases eoinhimsl usually with a {>lastic o]H)ratioii to complcto tho 
cure; in some hwalixed ahsiawstai of the kidney, or, as practiced by sonio sur¬ 
geons, in certain pyonephrotic conditions. In tho pyoiiephrotic casets, the 
operation is being more and more limited to stich cases as are su'ii so late that 
nephrectomy seems contra-indicated on account of tho general condition of tho 
patient, or to such cases as show a functional incapacity or absence of the other 
kidney. 

Teoknio in Cases of Calenlons Annria. —Jn nephrostomy for calculous anu¬ 
ria, as described by Albarran, who considers the cs)ndition practically entirely 
of reflex origin, the technic is ulnutst identical with that of nephrostomy and 
nephrolithotomy. The kidney and pelvis having been incised, effort is quickly 
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made to locate tlio stone and remove it. This nia>' be easily and rapidly done 
if the stone be found in the kidney, pelvis or upper part' of the ureter, but if 
quick search reveals no stone in these positions and retrograde catheterization 
of the ureter shows the stone low down in the ureter, it is usually wise to post¬ 
pone its ivuioval until renal function has become re-established. It must not be 
forgrttten tinit tliis is the iwinniry objtvt of the operation, and undue uiauipiila- 
tinn and handling of the kidney may defeat this oitjeet; whereas, with ineision 
and drainage, the kidney is prone to resume its fuia-tion and later ojKiration 
may remove the cause of the anuria. In all such eases, it is wise to drain the 
[Ksivis of the kidney with a soft rubl>ur tube. If the surgeon has l>ccn able to 
remove the cause of the cc.ssatiou of function and ureteral permeability is 
nonnal, this drain may he rciiioved at the cud of t*! or 4 days; if, however, the 
cause has not been removed, it may wise to leave the tulHi until the secondary 
operation has been jMjrfonncd, as its removal too early in such cases has been 
followed by a re<!urronco of tlie anuria. In the eases of intrarenal hemorrhage, 
either from trauma, angioma, or erosion of a small vessel by a ealculus, operative 
procedure is practically the same if nephrostomy seems indicated. Here, how¬ 
ever, it may l)o necessary, after stopping hemorrhage and removing the clots, 
to resort to the use of 8f)me piiize packing to make sure of no recurrence of 
bleeding. All clots must be thonuighly removed and given no opportunity to 
re-form; otherwise occlusion of the ureter from a small piece of one may re¬ 
sult, and a renal fistula more or less permanent may Ik* formed. When neces¬ 
sary to use gauze (and usually tliis may be obviated by pressure, hot salines, 
etc.) this may las I'urried to the bliHsling point through a soft rublior tube or 
rolled in rubiier dam, either of which will keep it from sticking tenaciously to 
the cut surface of the renal tissue. In the op'ration, as suggt'stcd for those 
largo congesttid kidneys with heavy albuminuria, dci^ortication usually accom¬ 
panies the nephrostomy. Tii nephrostomy for hydronephrosis, the operation is 
practically always secondary to the plastic operation which will result in the 
cure of the hydronephrosis. Those wo will leave for later discussion. 

Tsohnio in Pyonephrosii.—Pyonephrosis gives to most siirgiHins at the 
present time their major indication for nephro.stoniy, but this indication is in¬ 
fluenced by many considerations ImwoihI the jnire favor of the surgeon for this 
operation. While most of these cases are the result of aii iufeided hydrone¬ 
phrosis—^wliich in turn came from calculus, ui'eteral kinking, stricture, or alc 
iiomiul relations and implantation—once the condition is established, opera- 
tii'o procwlure must de|H>nd uiwn the general condition of the patient, the func¬ 
tional capacity of his kidneys, the difliculti(*s met with at ojicration, and the 
skill of the surgeon ojicratiug. AdviK'atcd by some as a conservative operation, 
it has lu'en followed so frequently by a pcninmeiit fistula, necessitating a diffi¬ 
cult secondary o{)crntiou, perhaps uephreertomy, that it has gradually become 
healthily limited in its employment; this, largely through the improvement in 
diagnosis, gained by the cystosiMifK* and the improvement in the technic and 
results of ncplmx*tomy. At the same time eystoseopy and ureteral catheteriza- 
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tion have markedly aided the U'uiiuic ua practiced by Aibarrau, who has pub¬ 
lished some striking results of consen’ative operations upon pyoneplirotic cases 
without the formation of a long lasting lumbar fistula. The technic of tlio 
operation, as described by Albarran, follows: 

Prior to operation, whether durinir iliapnnstie proeeilure or not, the ureters arc 
catheterized throuirh the eystoscvia*, niicl in the uri'ter of the aflfe<’ted side the catheter 
is pushed well up into the pelvis of the kiflne.v. if i)<>ssit.te. This catheter is left in itUu 
ns nn aid not only to loentiiifr the ureter at the time of upi>ratii>n, but esix'eially to lo¬ 
cate the ureteral orifiits in the ix'lvis of the kidney, frixpiently an extremely difficult 
thing to do at the time of operation. 

Incision is then made down uixm the jicrirennl fot in the usual manner. This 
incision need not be veiy lung until the exact eonditions are distwend, when, if neces¬ 
sary, further prolongation may be made. The |X‘rireiial fat is then inci8i*il down to 
the convex border of the kiibiey, or, if thiniUHl out over the tumor mass, incision is 
made here. The perirenal fatty capsule, markiKlly thickened and adherent, ns a rule, 
in this type of ease, is not sepaniU-d to any gri-at extent from the surfaev of the kid¬ 
ney, as this leads frequently tf) mui-h sloughing of the friable fnt and the formation 
of annoying pockets of pus, with the drainage to be us*^ later. With the fingi>r, the 
operator then ascertains by palpation the isiint for incision into the kidney, u imint 
where parenchyma seems moat thinned out ami when* the ehistii- f<H‘l of n pus jaicket 
is easily apparent. If adh(‘xions are few and do not wall off the wound, this is )xicketl 
nliout with compresses to take up the pus. Should the ityonephrosis Im> 1arg<>, jiart of 
the fluid may lie removed through an aspirating tMcar or hy a syringi'. In any case, 
incision is then made into the p.vonephrosis to admit the tiiig(>r, and then siifficiently 
lengthened for exploration with the tiiiger as a guide. 

Digital exploration of the entire ))us cavity is then made. If uniliHMihir, this is 
easily accomplished; if niultilocular, all the various compartments must ho o|K‘netl so 
that drainage into the pelvis may In> easy ami complete. When all this is acisimplished, 
it is best to moke sure hy himaiiMal palpation of the entin- kidney, one finger within 
the kidney and the other hand outside or on tlu‘ ah<{ominnI wall, if nnrcHsury. At this 
time any pyogenic membrane lining thi* cavities shoidd bo removed either by the finger 
or by gauze, and the cavity be gently irrigateil out with water or u weak silver nitrate 
solution. Frequently in breaking through the various isimpartments of a multilocular 
pyonephrosis of old standing, vessids will he found in the s<'paruting partitions of such 
size that ligature will be advisable. Where this is necessary, the nmal ineision should 
be prolonged to a length suffieicut to enable the surgeon to do this under his own eye, 
as otherwise annoying hemorrhage may result. 

The cavity having been cleansed, the mouth of the ureter is recognized by the 
ureteral catheter or sound intT(Mluce«l )>rior to the o|H>ratiun. If such introduction 
has been incomplete, owing to kinks, curves, stone, or other (;uuse, nn attempt is made 
to recognize the mouth of the ureter by feeding with thi> finger for the small depres¬ 
sion at its site. With the mechanical obstruction" removed by the oiierntion thus far, 
it may be easy to push the ureteral catheter through into the jadvis. Over the point 
of this may then be placxMl a No. 12 or No. i:i catheter or tube, fastened to the iniicsr 
eatheter either by its close fit or by a fine silk suture and vasedined at the point of junc¬ 
tion; more by gentle manipulation from above with the lower <-atli<>tcr us a guide, than 
by pulling from below, this larger drainage c-atheter is introduced from ulmvc down¬ 
ward. It is fenestrated in .T or 4 phus>s in the last inch and a quarter at its upi»er end, 
and this is left projecting into the isdvis of the kidney for drainage. Through thc> lust 
cyo may be passed a suture, whiedi is bnuiglit out through thet skin to maintain the; 
IKisition of the catlu-ter for the first fe-w elays. 
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At this tine, it is to ohtain the rektiotis of the ureteral orifice and the depth 
of the pypneph^tio cariljf. When the latter is small and the kidney mobile, it may be 
that fixation of the latter in proper position will afford the pocket complete drainage 
through the ureteral catheter. This is the consummation of the brightest hopes, but is 
unfortunately uncommon. ICore often, tiie pus cavity is so large and the perirenal 
adhesions so dense, that such a course is out of the question and exploration is more 
for the purpose of aecertaining exactly what must be done in a later plastic operation 
for the cure of the condition. Suffice it to say that in the prraence of the pus of a 
pyonephrosis, any extensive plastic surgery should not be attempted, as it is almost 
certain to fail, and such failure in any extensive plastic repair frequently precludes the 
possibility of really good repair at a secondary operation. 

Having gained t^ information as to the extent of the pocketing and its relation 
to the ureteral orifice^ tho linnbar drains are introduced into the cavity—soft rubber 
tube, if small, 8 if lai^ and extensive. Any pockets about the kidney are similarly 
drained, end the parietal muscle layers are brought together with sutures of heavy plain 
gut with occasional chromic sutures down to the site of the tubes. It is now wise to 
ascertain the efficacy of the drainage of both the ureteral and lumbar drains by inject¬ 
ing fiuid first into the ureteral catheter and forcing it out through the lumbar drains; 
then through the latter, and forcing it out through the ureteral drain. With drainage 
successfully completed, the skin wound is closed down to the site of drainage by sutures 
of silk or silkworm-gut. 

During the first few days following the operation, tho kidney is lavagcd twice daily 
with sterile water, followed by boric acid solution or silver nitrate solution. This 
lavage takes place through Imth tho ureteral and lumbar tubes. When tlio pocket has 
cleared largely'of its pus and detritus, os shown by the washing—and this may be in 
from 4 to 10 days—the lumbar drains are removed. The ureteral catheter will then 
usually suffice for drainage, and the lumbar sink quickly close. Lavage is continued 
after the same manner through tho ureteral catheter, and this is not changed until 
permanently withdrawn, unless it becomes encrusted with urinary salts. If this hap- 
' pens, a small obturator may bo passed to the pelvis, within the catheter, and this with¬ 
drawn. A clean catheter may then be introduced over the obturator and the latter 
withdrawn. In plugging tho catheter, tho same obturator may bo used. 

With the clearing of tho urine in from 3 to 5 weeks, the ureteral catheter is with¬ 
drawn, and by this time the lumbar wound is usually healed. With the use of a 
ureteiral catheter in this way, the lumbar sinus usually closes within a week after the 
removal of tho drains; in fact, very little urine escapes this way after the drains are 
out, if the patient is kept in tho proper position for good ureteral drainage. Prior to 
ramoval of the lumbar drains, most of tho urine comes this way, and the use of a con¬ 
necting tube and bottle or rubber urinal is advisable. When introduction of a ureteral 
catheter has been imposaible, the lumbar drainage is best continued for months, or os 
long os necessary, for once it ia removed, the cicatrization and consequent narrowing 
' of tile sinus walls may lead to a recurrence of the original eymptoms. 

The above deacriptioa of nqthrostomy as done by Albarran constitutes a 
most surgical procedure, which takes advantage of every opportunity offered to 
save the kidney. Its extrono conservatism, as against nephrectomy, must ap¬ 
peal alike to anrgeon and patient, even where the unaffected kidney maintains 
a normal function. The failure of the operation, however, may involve a sec¬ 
ondary nephrectomy, tho mortality of which, at tho present time, considerably 
exceeds that of primary nephrectomy. However, such nephrostomy may tide 
the patient over a critical period, when nephrectomy would be inadvisable on 
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aooount of his general condition. The operation may be modified to meet any 
local condition present Its technic illustrates well the principles to be fol* 
lowed in any.modification which may be practiced. 

N1PHRE0T0II7 

Indioationi.—^The kidney is romovod for injuries; for infections, such as 
tuberculosis and pyonephrosis; for multiple calculi, especially with added in¬ 
fections ; for cysts, whether simple or hydatid, and occasionally for polycystic 
conditions; for persistent ureteral fistnlse; and for new growths, whether hyper¬ 
nephroma, carcinoma, or sarcoma. Nephrectomy, in any one of these condit 
tions, may be very simple or extremely diHicult, according to tho siso of the 
kidney, the extent of its involvement in the pnaras which indicates tho opera¬ 
tion, and the extent of infiltration or involvement of tho perirenal tissues in tho 
inflammatory or neoplastic process which bespeaks removal of tho organ. 

Choioe of Procedure.—^Nephrectomy, according to the time done, may be 
either primary or secondary; d^rding to the extent and manner of removal, 
either complete or partial, extrdcapsular or subeapsular; and according to the 
route chosen, either lumbar, abdominal, or comhiued. As to time, primary 
nephrectomy is tho operation of choice, its mortality, in various statistics, is 
about Yi to % that of tho later operation; and with the improvement in the 
diagnosis of the condition present, tho facilities for asiwrtaining the functional 
capacity of the opposite kidney and the improved tetdiniu of operation, the 
mortality of tho operation itself is only about Vt what it was l.'i years ago. 
While it may seem the part of conservatism to leave in a kidney which is tlio 
seat of many calculi or of moderate pyonephrosis, tho tendency is more and 
more toward an attitude which judges real conservatism by mortality, and re¬ 
moves an oigan tho scat of less advanced disease rather than wait for tho possi¬ 
bilities of persisting fistula!, chronic suppuration, or recurrence of previous con¬ 
ditions which make the secondary operation imperative. In no place can the 
judgment of tho surgeon be better exorcised than in chousing his course when 
he cuts down on a kidney which presents this ipicstion of removal or simple 
drainage. 

As to partial nephrectomy, this operation is largely obsolete, except in cases 
of injury or disease where the integrity of the second kidney is such that it 
gives an absolute contra-indication to the complete removal of the first Where 
such partial removal is indicated, the injured or diseased portion is out away 
in the fonn of a wedge, while the assistant controls the pedicle. Then, healthy 
tissue having been attained, the raw surfaces are brought into apposition and 
held there by interrupted sutures of plain gut through capsule and parenchyma. 
Where this is easily possible, union may be quick and satisfactory. Where the 
amount of tissue removed has been fairly extensive, and apposition of cut sur¬ 
faces is impossible, these murt be left to heal by granulation with a certain 
amount of gauze packing to control hemorrhage the first few days. If the pelvis 
400 
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or a calyx of the kidney has been incised, urinaiy drainage will occur for a few 
days and may delay the postoperative recovery. The operation is then limited 
in scope and application and must be very definitely indicated for its dioice by 
a surgeon. Similarly, whether nephrectomy shall be extracapsular or subcap- 
sular, must bo loft to the conditions found at the time of operation. As to the 
route chosen for tho operation, except in cases of large solid tumors of the kid¬ 
ney or in cases of an afTcctcd, movable, intra-abdominal kidney, the lumbar 
incision is much to be preferred. Primary lumbar extracapsular complete 
nephrectomy is then the operation of choice, whenever applicable, and will bo 
described first. 

Teohnio ot Primary Lumbar Extracapsular Complete Nephrectomy.—^The 

choice of the lumbar incision will depend upon the surgeon. Preference should 
be given to either the transverse or oblique, prolonging either of w’hich will give 
plenty of room without angulation of tho wound. A liberal incision is abso¬ 
lutely essential to facility in operating. The incision is deepened to and 
through the muscles in layers, as described under incisions. Tho fatty perirenal 
tissue, coming into view, is then separated either by incision or by the fingers, 
so as to expose the kidney. Rcginning with the posterior surface exposed to 
view, the fatty capsule is then stripped off the fibrous capsule with tho fingers. 
These are passed both in front of and behind the organ, about its upper pole 
and about tho lower pole. When little perirenal inflammation is present, this 
stripping of the fatty from tho fibrous capsule is readily accomplished, and 
keeping close to the latter, the peritoneum and gut arc pushed forward easily. 
When, however, as the result of long inflammation, tho fatty capsule is firmly 
and densely adherent to tho fibrous capsule, tho utmost care must be exorcised in 
tho enucleation of tlic organ. It is hero that a liberal incision will show its 
advantage and will make easier a difficult task. AVith scissors or scalpel, keep¬ 
ing close to tho fibrous capsule, tho kidney is gradually freed by sharp dissec¬ 
tion, care being taken to avoid tho colon and peritoneum, and, if necessary, 
leaving a bit of tho fibrous capsule, if too adherent to these structures. It is 
in those eases, when done secondarily as subseejuent to a nephrostomy, that these 
adhesions become so dense, almost leather-tough in consistency, that enucleation 
is practically impossiblo and a subcapsular separation of the kidney becomes 
necessary. 

Having enucleated the kidney both above and below, tho ureter is either 
seen or felt below, lying on the psoas and covered closely with peritoneum. 
This is isolated as far down as possible, and is clamped off. A chromic gut 
ligature is then passed about tho ureter both above and below the expected line 
of section, and tho ureter cut through with tho cautery. The severed ends, 
suspended by the ligatures which have been loft long, are then cauterized 
within the lumen and made as clean as possible. Should the ureter bo dilated, 
care should be taken, before sectioning it, that all urine and detritus are 
squeezed back behind the ligatures; otherwise soiling of the wound may occur 
when the ureter is sectioned with the cautery. 
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With the nreter freed, the kidney may, as a ral^ be delivered on to the 
back, if this has been impossible befora Tho pelvis of the kidney is now freed 
from its fatty covering as far back as possible on the pedicloi This will avoid 
catching any part of fat in the ligatures applied to tho pedicle, and so running 
tho risk of slipping of the ligatures. The manner of applying the ligature to 
the pedicle will then vary with the choiiH} of the o))crntor. If, after .section of 
tho ureter, tho kidney may bo delivered well into the wound or on tho back, 
ligating tho pedicle is much facilitated by having everything in plain view. 
Tho pedicle may bo seized with a large clamp close to the pelvis and well down 
on the pedicle, a No. IV plain gut ligatun* may l>o appli^, including tho ves¬ 
sels en masse, or, better, with the finger fon^^ps, nr a Cleveland carrier, this 
ligature may be so carried double tlirougb tho stnictnrcs of tho pediclo that 
each half of the pedicle may be included in a separate ligature. The kidney 
may then bo removed, leaving tho clamp and ligature on the stump. Removal 
of the clamp will now enable the surgeon to n>viow tho vessels of tho stump and 
ligate any individually whidi may tend to ooze. To make doubly sure, it is well 
to slip another ligature of finer chromic gut down over the first one about tho 
pedicle, and there tic it. 

In the above procedure, whore one has tho kidney in full view, the steps are 
easy and the clamp is really unnecessary. Where, however, the pedicle is short 
and thick, containing a mass of fibrous and fatty material, making it dangerous, 
if not impossible, to bring tho kidney well into tho wound oven with fracture or 
resection of the lower rihs, the ligation of the pedicle is a much more difficult 
task. With the kidney fully isolated and the pedicle freed as much as possible, 
by fin^r dissection, even then practically nothing can bo done in plain view. 
The pedicle must bo seized between tho index and middle fingers of tho left 
hand, and with these as directors, tho jaws of a fairly heavy curved or right- 
angled clamp are made to pass about the. pedicle and closed a short distance 
from the pelvis. If the kidney is small enough so as not to completely fill the 
field of operation, a plain or chromic gut ligature may bo passed about the 
pedicle behind the clamp and tied. Tlie kidney may then be cut away and 
further ligatures applied under direction of tho eye. Occasionally, however, 
it is advisable, and practically necessary, to cut away tho kidney, trusting to the 
clamp alone for hemostasis, and then, with the increased romn given, to apply 
the ligatures to the short, thick stump of the pedicle. With the care of tho 
pedicle completed, the wound is sponf^ out, any aberrant renal vessels which 
may not have been included in the ligation of the pedicle are cared for, and 
drainage inserted—usually a small, soft mblx>r tube to tho stump of the ureter, 
and a sli^itly larger tube to the renal pouch. Tho wound is then closed in 
layers, as described heretofore, muscle layers and the skin. 

If the operation has been fairly dean, but the space left after removal of 
the kidney fairly large, a few plain gut sutures through the fatty capsule may 
help to obliterate this space and hasten recovery. Ordinarily this perirenal fat 
will fall together sufficiently, especially when the renal prop on the table is let 



612 OPEBATIONS UPON THE KIDNEY, RENAL PELVIS, ETC. 

down or removed, for the eew-np of the wotind. Where the kidnej has been 
removed for tuberouloaiB, Mayo auggesta the uae of no drainage, but fills the 
cavity with from a pint to a quart of saline. This he believes obviates the 
tendency toward a tuberculous sinus, as the saline furnishes a poor medium 
for any attenuated tubercle to take on renewed activity, lie also treats the 
ureter by injecting Into it about a dram of liquid carbolic acid, a proceeding 
he finds effective and harmless. 

The above nephrectomy, while typical for most non-malignant cases, will 
vary in details for different cases. In those cases where a tuberculous ureter 
accompanies a kidney similarly affected, ureterectomy to a point as low as 
possible must bo performed. The stump of the ureter may bo grasped in the 
wound above by a long clamp or sponge forceps and this be pushed down 
retroperitonoally toward the iliac fossa. Here, an intermuscular incision may 
bo made and the ureter recovered oxtraperitoneally, when it may bo excised 
to a very low point in the pelvis or be sutured into the wound. When excision 
is done only frornnhove, through the lumbar wound, the treatment of the stump 
of the ureter varies almost as much as that of the appendix. If it is clean, it 
may bo ligated and simply dropped hack into the wound. If it is infected 
and dilated with pus and detritus, the contents should be thoroughly removed, 
the lumen washed or curetted lightly, and the stump cauterized with either car¬ 
bolic acid or the actual cautery, when it may be ligated and allowed to retract 
into the wound; or the stump may bo left open and sutured lightly into the 
lumbar wound. In any case where the stump is allowed to retract into the 
wound it is better to deprive it of its mhcons lining near the distal end, either 
by cautery, carbolic acid, or curetting, and to invert it lightly to close the open¬ 
ing. 

Whore nephrectomy is done for hydronephrosis of large size, especial care 
, must bo taken in the recognition of the fibrous capsule of the kidney. Having 
nsiipoeed the fatty capsule over the hydronephrosis, this fat should bo incised 
carefully layer by layer, as it is held up by an assistant with forceps. Fre¬ 
quently many firm layers will thus Ixs incised l)efore reaching the capsula 
propria. This having been reached and identified, it is carefully cleaned over 
as large an area as possible without breaking the wall. A trocar and cannula, 
provided with a good length of rubber tubing, are then inserted and the con¬ 
tained fluid allowed to flow away. The point of puncture with the trocar is 
caught with finger or forceps as the trocar is withdrawn, and the now flaccid 
'. hydronephrotic sac is bronglit gradually into the wound. As this is slowly de- 
livered into the wound with the left hand, the flat of the fingers of .the right 
. band carefully separates the adhesions from off the surface of the sac. Where 
these are tough and firm, they must he liji^tcd and divided. The tips of the 
fingers are little used, as they frequently, puncture the sac wall. Slowly the 
entire sac is separated around to the hihirn of the organ and delivered into the 
sac. As the hilnm of the kidney is reached, it is frequently found that the 
.vans spread out in wide range over the adjacent sac wall. In good view as they 
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are, if the procedure has been undertaken as described, they may be lifted 
individually and cut. The pedicle then easily eoiues into view if it baa been 
obscured previously, and may be ligated, the kidney removed and the operation 
completed. 

Lumbar cxtracapsular ncpbrcictoiny, as deserilnHl almve, must nwessarily 
have other modifications to meet the pathologic findings. While the denierip- 
tion above will meet the average eaa«’, other suggi‘atious and fhe rationale of 
their procedure arc far from out of place. When, on incision, the p<‘rircnul fat 
is first met with, the condition of this fat may la* a dirt*i‘t aid in the diagnosis 
or coufinnation of the diagnosis of the condition present in the kidney, (ierstcr 
well summarises tlu'si* changes in his study on iicphrc<-tomy. lii acute or 
stormy infectious proi‘«*sses, as in acute s<‘pti«! infan-ts, in a«‘ute septic jiaren- 
chymatous or gonorrheal nepliritis. in short, wlM*ncvcr a markiMl ai'iite sw«‘lling 
of the parenchyma piDduccs givat tension of the fibrous capsule, tin* perirenal 
fat is invariably found in a state of acute edema. In «dironic j>ns"esses, on the 
other hand, as in calculous discasu or tulH'rculosis of old standing, this fat may 
have largely or practically «'ntircly disa])|M‘ar(Hl. .Nothing may nsuain but a 
fine network of thin coimective tissue, in wlii<‘li ease cxtracapsular uepliri'c- 
tomy may Im easily etfivtixl; or the fat may Is; replaced or condensed into ex¬ 
tremely tough and resistant a<lhcsions In'twiiai the fibrous capsule ]s-riPmeum, 
diaphragm, and transversalis fascia. Thestt adhi'sions may offer almost iiisiir- 
inountahlo difiicultics to safe removal esjavially of such ki<liicys as liave under¬ 
gone partial or total suppurative liipicfaetioii. In dealing with such eases, it 
is always wise at the Is'ginning of the o|M‘ration to ascertain exactly the |H>int 
of peritoneal retleetion. With this wi'll reeogni/ed and in plain view, injury 
to it is immediately noticed and may Is; remedied hy suture or packing. Simi¬ 
larly, it may Isi deliheratedy incised and the relations of a large tumor may tiiu i 
be definitely gauged hy ])aIpulion and ins|M‘etion. A third advantage, conforms 
to LangeidH-ek's principle that in the excision of large tumors holding close re¬ 
lation to im])ortant vesseds, before Httcni|)ting the disstvtiou of the tumor, the 
surgeon should first lay hare its ]irincipal blood sn)))tly, thus pro1«rting himsi.dr 
against accidental hemorrhage; and ex|Misure of the retropi'ritoneal space opens 
up the most direct route to the renal v<>ssids. .\gain, if the peritoneum is so 
closidy adherent to the anterior aspix't of tlu'st^ kiilneys which have undergone 
chronic suppuration, either tulsTculous or p\ogenie, that its separation is impos¬ 
sible, this }s)rtiun of peritoneum should be excised and the aperture closetl eithiir 
before or after ligating the pedicle. Nejdirectomy may then Is* ctmipleted by re¬ 
moving the kidney and both fibrous and fatty capsule. In tulHirculous kid¬ 
neys, unless early, and kidneys the site of neoplasms, this is esstintially the 
rule, as the infection of a remaining fatty capsule by cither is sure to lead to 
recurrence. Where the tumor is of moderate.size, this may Iks easily ac.coiii- 
plished, or at least with nnslerate difficulty, riifortnnately, this is not always 
the case, and adhesions to the diaphragm, colon, and peritoneum may Im so 
tougli us to render it well-nigh impossible, if nepbnxitomy is for a neoplasm. 
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the operation must be persisted in on principle, the surgeon aiding himself 
with such extension of incisions as is advisable. If, however, the operation is 
for tuberculosis or long standing pyonephrosis, as more than 50 per cent, of all 
nephru(;tomius are, rather than continue a separation of capsule which is dan¬ 
gerous alike to peritoneum, pleura, intestines, and wound healing, through rup¬ 
ture of a pus sac, the surgeon may have recourse to subcapsular nephrectomy. 

Subcapsular Nephrectomy.—This operation consists in the enucleation of 
the kidney from its fibrous capsule and the ligating of the pedicle from within 
the capsule. This operation is unfortunately more a matter of ne(*<«ssity than 
of indications. It is absolutely contra-indicated in malignant growths of the 
kidney; impossible of accomplishment in cases where the capsule forms the 
wall of a cystic mass, either hydronephrosis or pyonephrosis; and much to be 
dopnHiated in tul)crcnlou8 aifcH'tions of the kidney where the involvement may 
have cxtend«*d to the capsule. When, in the latter cases and in pyonepbrutic 
cases, it becomes evident that division of the adhesions at the upper and lower 
poles of the kidney will inv(»lve tedious and risky dissection or rupture of a 
pus sac, with its attendant soiling of adjoining large cavities, the snb<‘apsu1ar 
method of n«‘pbr(H;tomy should be imiploycd. 

The kidney is cx])osc>d as in tlu) prweding operation. If any abscesses 
present near the surface! of the organ, these arc incised or drawn off by the 
trocar and cannula aft«!r thoroughly protecting the wound with gauze. The 
fibrous capsule is then incised along the convexity of the organ, each half picked 
up with forceps in turn, and with the finger or blunt scissors separated from 
tho panmcliyma back to the jtelvis of the organ upon which tiu! capsule! becomes 
rufle(!ted ba<‘k, so that a massive ]ic!diclc, containing the ]>clvis ami vessels or 
un!tcr and vessels, results. 'I'his jaslicle may then 1 h! clamped or ligated eii 
masse, separated and ligated in halv(‘s, or the .structures ligated individually, 
f-ans must 1 m! exercised that in a .short pislicle no sis'rcting kidney substance is 
left on the proximal side of the ligature, as a urinary listula will 1 h! sure to 
result. Oidy in the short«*r pedicles, however, will this Ih! a sourc<! of danger, 
(lerster nvommends an ingenious nitlhod fi>r ligating the p<‘die1u in any 
nephrectomy, his descri])tion of which follows: 

“A solid rubber cord, pure Kuin of the Is’st (piality. oiic-sixth of an inch thick and 
cart'fully testcsi. or in an cniorircncy a i>i»'cc of i>im> kuiii rulil)cr tubing;, should he 
sclwteil. A pit'ce about twelve inches in length is passtsl around the ptsiiclc as high 
up as iKtssililo. ill such a way that the middle of the cortl will be in contact with the 
IHslicle. each end of the cord being hehl in one of tlu* hands of the surgeon. While 
ail assistant siipiairts the kidney, the surgeoti shmihl steadily and tirnily strc>tch tho two 
segnients of the isird. and maintaining the tension, should cross the two ‘legs’ of the 
band, the erossiug la^int being in close proximity to the ]>edicle; at this point another 
assistant will pass a short piece of stout silk ligature under the point of crossing of 
the two halves of the rublaw rard. Now the siirgtHtii, still maintaining tension, will 
iiierease the angle at which the two ends of the t-ord were held to alsiut 120 degrees, 
when‘U|K>ii the silk ligature is tirnily tied and the tension of the cord released. The 
result will be that the parts of the cord thus releasc'd will shorten, thicken and will 
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crowd up Rgainst the silk lifcaturo while the scfcinpiit coiiiiiicd within the ailk liRiiturc 
and pmbraoiii}; the pedicle will remain nt utmuat tension, it cannot slip, it will remain 
tense to the end, while slowly cuttini! through the pi'dicle, mid is tho simplest and most 
dependable fonn of liipiture known. It is far preferable to silk or catfiut, Imth of which 
will soon become hwse if upplietl to a stout niut iHlematous pi'dicle. The simple method 
of sccurinp the rubber band with a silk lipature was tested b.v me hundrcils of times 
without accident, and is much better than a knot tied in the rubber iurd itself, it is 
especiall.V useful where u pedicle of extreme shortm>ss cannot be ex|M»scil to sipht and 
where the trick must bo done in the detith of a narrow cleft. The ends of the rubber 
coni and silk lipature an' brouplit out tlirouph the miple of the wound left ihk'ii for 
drninnpe. Tho lenpth of time renuintl for the iMininp away of the rubber lipaturo 
varies from twelve to thirt.v-six days, de|M>ndinp uiHin the thickness and solidity of tho 
structures coniposinp the pedicle.” 


This rubber cord lipature is never used, however, when the jH’dielo can Imi 
easily exposed and its vessels lipated individually. In such individual lipa- 
tiou of the vessels of the pedicle, it is always Iwst to tie and divide the vein 
first, and then the artery. Tin* reversi* procedure is ajit to put too much tension 
on the more delicate walla of the vein, a tension which may easily result in rup¬ 
ture of the wall or a teariiip tlirouph by the lipature. 

The kidney bavinp been removed, such portions of the tibrous capsule as 
mav easily be dissi'i'ted away from within the cavity should Im removed, drain- 
ape inserted, and the wound closed as in extracapsular uejdirectomy. 

Kvcii with the utnui't care in ncplircctoiiiy, wlicllicr cxtraca|isular or subcapsular, 
there will be times when the eondition of the patient or tin- exipeiieies of the operative 
proeeihire demand the sei/ure of the pedicle in fnan 1 to !! clamps which have to he 
left in situ for lieiiiostiisis. When this is necessary, these may he pently loosiMiisl idsnit 
the third day, leaviiip them still in jMisition as a pns-autionary measure, and if no 
hleedinp occurs, they may he carefully removiil the fidlowinp day. While elam|M in 
the wound may not appeal to the asthetie sense of the surpeon, their use has Sttvwl 
many a iircearions situation to the preat I'redit of the surpeon. 


Nephrectomy for Malignant Growths of the Kidney. .\epiir»-etomy for 
malipuant prowtlis reipiires a tew words in addition to what has lui'n said 
abovi‘. While in a few cases, partial iiepbri'etoiny may result in eiiri', in pen- 
eral the rule to adopt is to make the same wide excision in new prowtbs here 
as ill any other part of the Isidy, Incision slionhl la- wide and exjiosiire of tho 
kidney especially free. It is in this type of ease that combined lumbar and 
abdominal nephrectomy tiiids itself most fn-ipiently indicated. 

Wlifii, from the size and nature of the prowtli, it has la'cn deeided that 
nephrectomy by tho lumbar route alone is unsafe and unwise, 2 courses are 
ojieii to the surpeon. Tho first, well adapted to moderate sized new prowths in 
a patient with a small iliiH'ostal spaii*, is the proloiipatioii forward of the hori¬ 
zontal sidc-splittinp incision inentioni'd in the si-ction on incisions. 'Ihis will, 
as a rule, pive room enouph for the removal of any larpe kidney. The isistcrior 
himbar exposure enables tho surpc'oii to free the kidney jsisteriorly from its 
fatty capsule. Anteriorly in the wound the iieritoiieum, when not involved, 
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may be pushed forward unopened, and the pediole of the kidnqr thus reached 
and ligated, or, if the kidney is too large and the peritoneum has become so 
attached that its removal is necessary as a part of the operation, the peritoneal 
cavity at the mesial end of the incision may be opened, the small intestine and 
colon pushed toward the opposite side of the abdomen, and the peritoneum 
again divided longitudinally at die outer side of the colon, thus mobilizing this 
and enabling the surgeon to carry it far enough toward the mesial line so as to 
expose the pedicle of the kidney. Tho pedicle is then tied and enucleation of 
the kidney and its removal completed. Where such enucleation is done before 
liggtion of the pedicle, it must be remembered that tho large veins which run 
over the surface of the tumor may necessitate division between ligatures and 
the formation of several accessory pedicles. Having removed tho kidney by 
enucleation, the fatty capsule may bo removed in part or in whole. In this 
it is of utmost importance to remember the location of the vena cava and tho 
relations of the kidney to tho duodenum, the hepatic and splenic flexures of the 
colon. The attachment of the last to the diaphragm gives it an intimate rela¬ 
tion to the anterior surface of tho kidney, to which it may become closely 
adherent. The duodenum on the right side may similarly be a great source 
of worry. Should tho adhesions at the upper pole of the kidney bo so Arm that 
separation is difficult aud dangerous, added room and oxposuro of this part 
of the operative field should be gained by excision of tho last or 2 lower ribs. 
Follovring removal of the kidney, tho renal vein and inferior vena cava should 
be exantined for any thrombi. Israel advises tho removal of these, even if it is 
necessary to temporarily clamp the vena cava. Tho cavity left by removal of 
the kidney and tho fatty cajMulo should then bo thoroughly reviewed, the 
peritoneum repaired, drains inserted according to the size of the cavity and 
the prospective oozing, and the wound closed. Usually, unless a combination of 
new growth and infection has been met, drainage may be removed by the fourth 
or fifth day. 

While tho above procedure will meet practically any indications in the ex¬ 
posure of a new growth of the kidney, Morris recommends a double incision. 
First' an incision in the linea semilunaris of tho affected side is made and 
through tliis the topography of the orj^n to bo removed is studied by palpation. 
A lumbar incision, is then made, and the kidney is separated from its capsule 
behind. The patient is then put back in tho dorsal position, and tho kidney ex¬ 
posed by incision of the peritoneum along the outer border of the colon, as 
described above. According to the size of the vessels connected with the tumor, 
ligature of the pediole is done either now or later. The kidney is freed at both 
poles and in front, and is delivered through the abdominal wound by pressure 
in the lumbar wound, the ureter still attached. This is then severed as low 
down as possible, the peritoneal cavity and abdomen 'are entirely closed, and 
drainage is instituted Arou^ the lumbar wound, which is then closed. 

AMoBiul Nephreetoiny. —^Abdominal nephrectomy ha^ at the presmt day, 
ita only indication in the removal of the larger solid tumors of the kidn^. Inr 
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omum (Langenbeek) is made in the linea semilunaris of the affected sida The 
outer leaf of the mesocolon is oponed by a small incision, enlarged by teaiin|^ 
and thns tbe vessels going to the colon in the inner leaf are for the most part 
avoided. With the fingers, tho kidney is then separated from its surroundings 
as far back as the hilum, and a double ligature is passed about the vessels of the' 
pedicle, leaving out the ureter. The separation of the organ is then completed. 
This may bo accomplished only with groat difficulty when acUiosiona are nu¬ 
merous and many ligatures may have to bo applied. The kidney is then de¬ 
livered through the abdominal wound and tlio ureter divided by any of the 
methods already suggested. Tho cavity left by rcmoyal of the organ is then 
carefully looked over for bleeding points, and those are ligated. Drainage is 
instituted by a counter evening in tho lumbar region. Tho blunt scissors or for¬ 
ceps are forced through tho miiacics to a point just external to tho quadratus 
hunborura muscle, and here incision is made througli the akin. This incision 
is just large enough to acconiiiiodato tho necessary drains. Tho point of a 
clamp or forceps may then bo used to seixo and pull through tho counter open¬ 
ing the tubes or gauze necessary. Tho peritoneum is closed and tho abdominal 
wound sewed up tight This operation has practically no place in tho surgery 
of tho kidney to-day, except to meet those rare new growths of very largo size 
or those affections of absolutely misplaced or fioating kidneys with a meso- 
nephron. 

Dangers of Hephreotomy.—The dangers which accompany nephrootomy i»e 
many and harassing, especially to tho surgeon of little experience, and particu¬ 
larly is this true when it is necessary to roinovo a kidney which has already 
been the site of a previous nephrotomy or nephrostomy. In spite of the indica¬ 
tions as roughly outlined above, many times will ariao when tho operation of 
theoretical choice must give way to practical judgment, and tho only indica¬ 
tions then important are given by the conditions as confronted after incision 
is made. 

The dangers of a nephrectomy arc not ulono tboset oniniiioii to any major 
operation, but there arc several spwdat and iiiiiM)rtant enough to bo separately 
mentioned. Shock from cxcisitm of an organ so close the solar plexus may 
occur. Hemorrhage, either primary or scisindury, may arise from the slipping 
of clamp or ligature; from tho retraction of vessels apparently caught and 
ligated in a pedicle so fibrous or so thick and short that a ligature en masse will 
not hold the individual elements; or from direct severing of aberrant vessels 
or the tearing away of normal vessels. In spite of the utmost care, such acci¬ 
dents will occasionally occur to the best of surgeons. When met with in the 
bottom of a deep wound or in the excision of a large tumor which totally ob¬ 
scures from view tho pedicle and its vessels, such an emergency is far toter 
met by locating and grasping the pedicle with the fingers tlun by blind efforts 
to grasp it with long clamps. It is surprising, but true, that a spurting renal 
artery will practically guide the fingers to itself by the outmsh of blood and 
will almost leap into the fingers in its pulsations. Suffice it to say, however, 
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that such guidance luuat be quickly followed and that the sense of relief that 
accompanimi the accomplishment of the desired end is surpassed by few other 
efforts at hemostasis. Hemorrhage from a tear, by traction or clamping the 
vena cava or aorta, is far better avoided than remedied. When occurring, if 
possible, the vessel must bo cither sutured or ligated. In ligating the renal 
▼esscis it is well to remember Qerstor’s suggestion that ligation of a vein should 
precede ligation of an artery. 

Wounds of the pleura give their own note of warning by the sibilant sound 
emitted on inspiration and expiration. They are easily sutured and surpris¬ 
ingly free from untoward results. Wounds of the peritoneum, on the other 
hand, are dangerous if unrecognized. Made deliberately in the course of an 
operation, they may bo easily repaired; but made unintentionally in the sepa¬ 
ration of a pus kidney, they may lead to a fatal peritonitis. 

Wounds of the gut should bo repaired as soon as made and covered with the 
peritoneum or omentum. When made at the time of operation, convalescence 
may bo unretarded. When resulting from the pressure against the colon of 
misplaced drainage tubes or from the clamping on the right side of a small 
piece of duodenum with the pedicle, the result may be either a long standing 
fecal fistula in the first place, or a short running, rapidly fatal, duodenal fistula 
in tlio second. These latter seldom show themselves until a few days—4 or 5— 
after operation. Usually they are the result of clamping a short sclerosed 
pedicle and catching in the ends of the clamp the duodenal wall, with subse¬ 
quent necrosis of this wall. The rcwulting fistula means rapid death from inani¬ 
tion and exhaustion as, owing to the gastric, intestinal, pancreatic, and biliary 
secretions present, there is no tendency to spontaneous healing, but rather a 
progressive enlargement of the fistula. Mayo strongly urges in such accidents, 
before the exhaustion of the patient, a transperitoiical attack on the duodenum, 
lifting it fmm its bud, suturing the fistulous opening, covering it with the 
peritoneum or omentum, followed by a jejunostomy for artificial feeding for a 
few days. 

Anuria following nephrectomy calls for immediate nephrotomy on the other 
side. 

In gfiiieral, the other sccpielie or mtiiiplieations are the same ns those met 
with in any major operation on a possibly infected organ, and must bo treated 
according to their individual indications. 


OPERATIONS ON THE PELVIS OF THE KIDNEY 
PYELOTOMT: rYBLOUTBOTOUT 

Pyolotomy or pyelolithotomy is an operation which was formerly ap¬ 
proached with considerable misgiving as to its ultimate results, but which has 
rapidly gained favor in the past few years with the greater certainty of diag¬ 
nosis made possible by the X-rays and by ureteral catheterization with possibly 
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subsequent X-ray. Compared with nephrolitliotomy, it has the disadvantages 
that (a) complete exploration of tho kidney by sight is iinp<«ible; (b) 
branching stonra or stones in the calices are removed with difficulty; (o) when 
pus is found and drainage becomes necessary, fistula* arc apt to result and per¬ 
sist. The first of these objections has largely l)ecn eliminated by our more eor^ 
tain methods of diagnosis. A very largo branching stone may better be removed 
by nephrolithotomy, but certain it is that exploration of the ealiccs and renioval 
of stones from them is not very difficult. Where pus is present and drainage 
for a considerable time is necessary, nephrolithotomy may lK*tU?r lio done, in 
clean cases and in cases of smaller stones in the pelvis of tho kidney, pyelotomy 
is the operation of choice. It avoids hemorrhagic, does not injure the renal 
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fasoial flap, Mayo (2) found that healing took place with no leakage. Thia lack 
of leakage has enabM the surgeon to substitute pyelotomy for nephrolithotomy 
in many cases of stone in the pelvis. In cases where temporary drainage of the 
kidney pelvis is deemed necessary, this is best accomplished by the use of a 
tnnall soft rubber tube placed so that it enters the pelvis not at right ai^lee to 
the pelvic wall but parallel to this wall after the manner of inserting a gas¬ 
trostomy tube. While it is impossible to overlap the wall of the normal sized 
pelvis over such a tube, the fatty fascial flap may be so brought over that, on re¬ 
moval of tlie tube, it tends to fall together and obliterate the opening, thus avoid¬ 
ing the tendency toward formation of a long persisting fistula. Where primary 
closure of the incision in the pelvis is practicable, the method of Mayo and the 
use of the fatty fascial flap will bo found most advantageous. Should such a 
flap bo found impossible, duo to deficicnej' in this layer or to its complete re¬ 
moval in the course of exposure of the pelvis, Payr has suggested the dissection 
off and turning back of a small flap of the fibrous capsule from the posterior 
surface of the kidney and its approximation over tlio lino of pelvic suture by a 
few catgut sutures. 

As in nephrolithotomy, even more so in pyelotomy, is the absolute removal 
of foreign bodies, such as blood clots, fragments of comminuted calculi or small 
pieces of pyogenic membrane, <»8ential to the quick union of the pelvic wound. 
So, too, for drainage, the ureter must bo ascertained to bo free and unobstructed 
and opening into the most dependent portion of the pulvia As in nephrotomy, 
the passa^ of a ureteral catliotcr into the pelvis of the kidney and its replace¬ 
ment by a slightly larger catheter drawn tlmmgh from above may establish 
the temporary drainage necessary for primary union in the pelvic wall. These 
individual indications having been met, the lumbar wound is closed in the sanjo 
manner as previously described, i. o. a 3-laycr muscle repair and a skin closure. 

PX.ASnO OPBBATION8 DT THE KIDIIHT PBZ.VZ8 

Plastic ojwrationa in the kidney pelvis arc indicated in small hydronephrotic 
sacs under certain conditions, in intennittent hydronephrosis and in strictures 
or occlusions of the first part or orifice of the ureter. Many of those operations 
have met with marked success. Most of them are done following nephrotomy 
and the thorough exploration of the kidney itself, together with its pelvis and 
ureter. In all exposures of the kidney it is by any one of the usual lumUr 
following which er^loration ascertains the exact condition with which 
the surgeon must ^al. 

nioatiaa.—Plication of the pelvis of the kidn^, as done by Israel in 1896, 
and by Albarran ‘ in 1898, is the simplest of the plastic operations on the pelvis 
of the kidney. It presents a method of reefing up by suture the wall of a pocket 
which has develop^ below the level of the ureteral orifice. The success of the 
toleration must depend upon a normal sized ureteral opening, a free and unob* 

• Hbarran, p. 283, Fig-102; pp. 284-225, Figa 103 and 104. 
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struoted ureter, and ability to so obliterate the pocket that the urine flows freely 
and unobstructediy into the ureter. The surgeon places in the wall of the pocket 
a series of sutures of plain catgut in such a position that when tied, they com¬ 
pletely obliterate the dependent pocket to a level with the ureteral orifice. Be¬ 
fore tying such sutures, the wall of the pocket may be lightly scarified, the 
better to promote union. After tying, the finger in a nephrotomy wound 
ascertains the obliteration of the pocket. If any small pexskets remain, these 
are occluded by tlie insertion of additional sutures. On completion, the finger 
in the pelvis should feel a smooth floor level with the mouth of the ureter. 

TTreteropyeloplasty.—Urctcropyeloplasty is an operation devised by Fenger 
in 1802 for the relief of stricture at the mouth of the ureter and intermittent 
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hydronephrosis. The operation is in reality a Ileinike-Miknlics pyloroplasty 
adapted to this situation. A longitudinal incision is made through the line of 
stricture, if necessary, extending into the pelvis above, having previously intro¬ 
duced through tbo stricture a small sound or catheter to act as a guide. The 
lips of this incision are then separated transversely and the wound closed in a 
transverse direction by interrupted sutures of fine plain catgut (Fig. 27). The 
resulting caliber of the opening sliould permit of the introduction through the 
site of a No. 14 F sound. The suture lino may then be reinforced by the op¬ 
position to it of a fatty fascial flap after the manner of Mayo. 

Ureteropyelostomy.- —Ureteropyelostomy, first practiced by Trendelenburg 
and Kiister, comprises the section of the ureter at its terminal part and its 
anastomosis to the most dependent part of the renal pelvis. This operation is 
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indicated in strictures or constriction of the nretcrol orifice, in valv®*like tor¬ 
sions of the same, as the result of adhesions or cicatrisation, in accidental re¬ 
sections of this portion of the ureter, or in hydroncphrotic conditions where the 
new anastomosis may reestablish dependent drainaiic. Following nephrotomy 
or pyelotomy, the internul orifice of the ureter is sought with a small bougie or 
sound, and the anatomical and pathological conditions asci'rtnined. Fre¬ 
quently in such cases it is necessary to puss the iMingic from Iielow upward into 
the pelvis of the kidney through a suuill urctcrottuuy wound. The ureter at the 
pelvic end is then ligated and sectioned. If a stricture extends some distance 
in the tube, it may be necessary to n-sect from 1 to a in. The latter, however, 
represents about the limit in which resevtion and terminal anastomnais may bo 
accomplished. The free end of the ureter may now l)c sec^tioued obliquely, or, if 
already sectioned transversely, may bo cut down alauit in. along its longi¬ 
tudinal axis on one side and the comers rouniled off. The must dependent part 
of the pelvis is then incised to the same length as the ureteral orifici*, and bring¬ 
ing the 2 openings together, anastomosis may then be offi'ctcd after the manner 
of a gastrojejunostomy, by a mnning stitch of fine plain gut, first through the 
contiguous edges of the ureter and pelvis, tying at either end to prownt purse- 
stringing, thence back through the sc^parated walls. A fino Lembort or ('nshing 
suture may nunforcc this, apposing any fatty capsule which overlies tho pelvis 
to the suture line. Care must 1 m« exen-ised that the ureteral or pelvic wall is not 
grasped by clamps, ns the pressure from these! may cause later nectrosis of a 
small portion of the wall and destroy tho integrity of tho anastomosis. 

Alburran sugg«»its tho exeision of a small triangular jiiiHw from tho most de¬ 
pendent iH)rtion of tho pelvic wall instead of making a more! slit through tho 
wall. In the ofwning thus made, ho interposes the scM-tioncd end of the urotor, 
making a careful suture of the inueous memhraiie of one to the other. Thus 
closed, he applies to the outside several sutures of the typo of J.emliert to rein¬ 
force and sustain the principal mucous membrane suture. 

Wliero the oiwration is done for a torsion or strietum purely at tho ureteral 
orifice, tho ureter may not la! sectioned, but the ]»urt. below tho stricture broufdit 
into apposition with the pelvis at its lowest ]ioint and a lateral anastomosis per¬ 
formed. The section of tho ureter involves no danger, however, and tho enlarge¬ 
ment of tho ureteral orifice by oblique s(*etioning of it is a distinct advantage; 
hence, the first plans of anastomosis arc to l>e preferred. Drainage in such 
anastomosis will be considered necessary in many cases, but the utmost care 
should bo taken that such drainage exert no pressure upon tho immediate lino 
of suture. 


BUEOERT OF THE UBETEE 

In the consideration of tho surgery of the ureter, a few general remarks 
may not seem amiss. 

It should be remembered, in the first place, that the ureter is a small, drdi- 
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eate tabe having an extiemely antall diameter, and that beat reaults are to be 
obtained the employment of flue, delicate inatnunento, reinforoed extreme 
oare, gentle handling, and a due oonaideration for ita blood-aupply, whi<di ia 
at timea uncertain. 

It ahonld alao be borne in mind that the ureter haa in ita environment 
numeroua important atructurea during ita courae from the pelvia of the kidni^ 
to ita junction with the bladder, and that proper realization of ita anatomioal 
ifelationa, together with their importance, ia eaaential for the beat reanlta. 

Anatomioal Pointa. —^At their commencement, the 2 uretera are about 3 in. 
apart; they deacend downward and inward behind the peritoneum to the blad¬ 
der, where they are aeparatod some 2 in. from each other; they then traverse the 
wall of that organ obliquely, terminating upon mucoaa from % to 1 in. distant 
from each other. In their course they are in close relationship to the large 
intestine, inferior vena cava (on right aide), gcnitocrural nerve, common iliac 
(or external iliac), and, in the female, the uterine artery. This latter artery 
diould always be carefully considered in performing a hysterectomy, especially 
the complete removal of the uterne. A fairly accurate surface landirark of 
the position of the ureters from the kidney to the pelvic brim may be obtained 
by erecting a perpendicular at the junction of the middle and inner third of 
Poupart’a ligament. Likewise, the position of the crossing of the ureter over 
the pelvic brim may bo approximately determined by tho intersection of a line 
drawn vertically upward from the spine of the pubis, with one connecting the 
anterosuperior spine of the ileum. 

BXPOBUBB OF XJBBTBB8 

Exposure of the ureters may be obtained either retro- or transperitoneally. 
The former is tho procedure of choice and tho one more frequently resorted to. 
The transperitoneal route is employed, as a rule, fur operations low down in 
the pelvic portion of tho ureter, or where injury occurs or operation is decided 
upon, during the course of a laparotomy. 

Rktbopxritoneal Route 

1. OUiqne Xiuabo*lliBe XaciaioB.—^By tiiis incision the upper % of the 
ureter, and in some instances more, can be exposed. The incision, which is 
extensive, starts just below the twelfth rib at tiie angle of its junction witli tiie 
outer border of Ae erector spine; passes obliquely downward 1 in. internal to 
the anterosuperior spine, then downward and inward % in. above and parallel 
to Poupart’a ligament, terminating at the outer border of the lectua. The in¬ 
tervening muscles are incised down to the peritoneum, which is retracted in¬ 
ward, thus pulling with it the ureter, which usually adheres closely to it In 
the lower portion of the wound, the ascending colon (on the ri^t side) and the 
deeeen^ng colon (on the left side) will likewise be retracted inward. 



SUBOERT OF THE URETER 


625 


Li operations on the lower section of the ureter and on its brim, the lower 
portion of the above inoision may be all that is necessary, the incision starting 
1 in. inside of the anteroeuperior spine of the ilium 
and slic^tly above it 

2. Gibson’s Inoision.—^This incision begins in the 
median line 1 in. above the pubis, and is carried 
throu^ the skin, through the aponeurosis of the ex¬ 
ternal oblique and the muscle of the internal oblique, 
being parallel to and 1 in. above Ponpart’s ligament; 
it ends at, or sli^tly above and internal to, the autero- 
Buperior spine on the same side. The muscles are 
retracted upward and the transversalis fascia incised, 
the peritoneum being pushed upward and the rectus 
inward, thus exposing nicely the pelvic portion of the 
ureter. 

The patient should be place<l in the Trendelenburg 
position. This incision offers excellent exposure with 
a minimum damage by muscle nutting. 

3. The Transreotns Incision.—-A gixul exposure of 
the lower portion of the ureter is also obtained by a 
transrectus incision, starting at tho level of the um¬ 
bilicus, and extending downward to the spine of tlie 
pubis. The skin, superficial fascia, and anterior rco- 

tus sheath are incised; the fibers of tho rectus separated; the transversalis fas¬ 
cia cut; and the peritoneum then reflected upward and inward. RcmeinlMsr 
that the deep epigastric artery and vein run between tho transversalis fas¬ 
cia and peritoneum in the course of this incision, and must Iw sought and 
tied off. 

4. Xediaa Abdominal Inoisioa.—.ludd has rocimtly described n retroperi¬ 
toneal route fur tlio exposuro of the lower fourth of tho ureter. Tho incision 
starts just below tho umbilicus in tho median line, and extends to the pubis, 
traversing the skin, superficial fascia, and linen alba. Tho recti are retractc*!; 
the transversalis incised; the peritoneum pushed upward off tho bladder; the 
bladder pulled out of the wound, after being loosened from its bctl; and tho 
ureters exposed as they enter the bladder. This same exposure may be obtained 
by the Pfannenstiel incision, which will be described under transporitoneal 
routes. 



Tbahspkbitoitra!:. Rodtbs 

The transperitoncal routes are the same as for a laparotomy for the purpose 
of exposing the pelvis, and are usually employed in operations low down in the 
ureter. The incisions usually employed are cither median, transrectus, or the 
Pfannenstiel inoinon. The latter is a curved skin incision vnth its convexity 
410 
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downward, extending jiut above the pubia laterallj aeroes the 2 lower enda of 
the reoti muaolea. The inoiaion ia then deq>ened to include the anterior rectus 
sheath, which ia then dissected upward off both the recti muadlea as one flap, 
and then retracted. The recti are separated and the transyersalia and peri¬ 
toneum are opened by a vertical incision. 

Othbb Bouteb 

Yarious operations have been devised for exposure of the lower end of the 
ureter through the vagina and the peritoneum, but they offer so many drawbacks 
in the matter of difficulties in technic, infection, etc., that they have been 
abandoned and so will not be described, inasmuch as they are not recommended. 

VBBTBBOBlKBAPHr: BDTDBINCI OF THE tIBETBB 

Suturing of the ureter is usually done for repair of wounds or following 
incision for removal of calculi. Here fine needles must be used and fine suture 

material employed, either silk, 
small chromic catgut, or linen 
thread. The suture should not 
include the mucosa, but only 
the fibrous and muscular coats 
(see Fig. 21)), and should he 
interrupted and reinforced, if 
possible, by a second row or a 
Lembert suture, always keep¬ 
ing in mind the possibility of 
occluding the caliber of the ure¬ 
ter by the employment of too 
many rows of sutures. This 
operation should be done retro- 
peritoneally where possible. If 
this is out of the question, the 
peritoneum should be careKilly 
sewn over the suture line to re¬ 
inforce it after completion of 
the operation. 

Wounds of the ureter may be divided into complete and incomplete. They 
may be oblique, transverse, or longitudinal, and they may be clean-cut or frayei|. 
They are most commonly the reeult of injury during a laparotomy, and they 
call for some immediate remedy. 

oomplete wounds, some form of anastomosis must bo done, or implantation 
of the proximal end into some viscus, although in many cases of this injury the 
ureter has been simply ligated without any apparent baneful sequela*. 
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, some attempt Aoald be made to aattire the opening 

d-nger of-rict.T..U 
feared, the procedure adopted is that described under Stric¬ 
ture of Ureter. In many instances, however, this type of 
wound often heals spontaneously without My l^aj^. 

In transverse wounds, a longitudinal incision, % in. 
long, should be made at the central point of the transverse 
wound, on either side, i. e., one extending upward and one 
downward, passing through the entire thickness of the ure¬ 
teral wall (Fig. 30). The sutures are placed as follows: 

One starts at the upper angle of the upper longitudinal in¬ 
cision and comes out at the lower angle of the lower longi¬ 
tudinal incision; then 2 sutures are placed on either side 
(Fig. 31). This maneuver produces a 
longer transverse incision than the original 
one and decidedly offsets the possibility of 
stricture. 

Oblique wounds are brought together 
with interrupted fine chromic gut in the 
usual manner of suturing. 




FKI. 30.-4OTUIIIMU 

Lohoitooinai. Inci> 
BION. Obo suturo 
■taita at the upper 
augto of the wound 
and eomea out at the 
lower angle, the other 
■uturea are planed on 
either lida. 


ubetebotomt: xKonioK or vhe obbvbb 

Ureterotomy for Caloului.— 

Ureterotomy is usually done for 
removal of calculi and may then 
be termed “ureterolithotomy.” 

If choice of route is possible, the 
retroperitoneal method is the 
better one. The calculus having 
been located by ureteral catheterization or X-ray, 
the ureter is exposed, freetl if necessary, aud pro¬ 
tected clamps or temporary ligatures placcnl 
above and below the site of operation to prevent 
B oning or displacement of stone, and the ureter 
drawn forward. The field is protected by gauze 
and a longitudinal incision made directly over 
the calculus, which is removed by forceps, a small 
acoop or other convenient instrument. After re¬ 
moval of the calculus, the wound is sutured as 

*^^tolg^ill depend upon tlio character of the urine, the technic em- 
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played, and the diificnItiM attending the placing of auture, which often oconr in 
tho lower portion of the ureter. In the latter inatance, good reaulta have been 
obtained without suture by simple drainaga 

TTreterotomy fmr Strioture.—The- site of the stricture is first located by cath¬ 
eterization of the ureters, the catheter being allowed to remain in situ. The 

stricture is exposed by the 
retroperitoneal route, and 
the ureter clamped above 
the site of the stricture. A 
longitudinal incision is then 
made through the stricture, 
including all coats. The 
catheter is then pushed up 
the ureter, slightly above the 
stricture, and the sutures 
placed, the object being to 
make the longitudinal in¬ 
cision a transverse one (Fig. 
33). The first of the 3 sn- 

Flo. 33. —A, Lonuitodihaii Incision TaBucoK ram Nab- 

aowBD UmiTBB. B, Sutubbs Pj:.acbd in Long Axh or t'*™* usually employed 18 
ram Ubbtbb. c. Sotdbbb Bbino Tibd Maxb Woond passed through the muscular 
TBANBvaasB. fibrous coats without 

taking in the mucous membrane, the needle entering at the upper angle of the 
incision and coining out at the lower angle in such a manner that when tho 
suture is tied the angles are brought in apposition, thus making the wound a 
transverse one and enlarging thereby that portion of the ureter which was the 
seat of stricture. Two other similarly placed sutures are employed on either 
side of tho one just described (Fig. 38, B), producing the suture line illustrated 
in Figure 33, C. 

Drainage is usually employed. The'catheter may be left in for a few days 
to reduce the chances of l^age. 




tnUSTBBO-tmBTaBOBTOMir: AKASTOMOSIB 

Anastomosis is resorted to when tho iirotor is completely severed. Tho 3 
operations which are commonly employed will be described: Foggi-Robson, 
Van Hook and Bovec, together with a reference to end-to-end anastomosis. 
Of these. Van Hook’s method is probably the best for all around use, although 
about V/j in. of length of the ureter is sacrificed in its petformance. End-to- 
end anastomosis shortens the ureter about an inch, and is apt to be followed by 
stricture and leakage, the latter being also a likely result of end-to^d anss- 
tomosis. 

Poggi-Bobsen Operation. —^The ureter is exposed, loosened fredy from its 
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bed, and the proxiinal and diatal ends clamped at aome distance from their ex* 
tremiticB. The operative field is thoroughly protected with game. 

The object of the operation is to invaginato ^e proximal end into the distal, 
and is performed as follows: A longitudinal sli^ involving all coats of the 
ureter, is made % in. long on the anterior aspect 
of the lower segment, in order to enlarge its cali¬ 
ber for receipt of the upper segment. A plain 
catgut suture is next intn^uced ^ in. above the 
cut margin of the upper segment on its posterior 
aspect, and is then carried through the posterior 
wall of the lower segment the same distance (% 
in.) from its cut edge (Fig. 34, A). The upper 
segment is then pulled into the lower segment, 
and the suture tied, after which the anterior slit 
of the lower segment is sutured and the margin 
of the lower segment sutured also to the adjacent 
cinmmference of the upper segment by fine 
chromic sutures, as shown in Figure 34, B. 

Drainage should be employed as leakage is quite 
possiblfe 

Tan Hook’s Xethod.—^In this operation considerable shortening of the ureter 
is nec^sary, the object being to bring the end of tho renal segment into the 
lateral wall of the vesical segment, and then suture it in place. The ends of tho 
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ureter are clamped as in tho previous operation, and the lower end of tlie ureter 
circularly ligated with silk % in. from its cut nuirgin. One-quarter inch'below 
this ligature, make a bngitudinal slit involving all coats and equal in length 
to the diameter of the ureter (Fig. 35, A). Next make a longitudinal slit in the 
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pnoimal fluent, boning at its cut end and extending upward % in. A 
tr^on sutfire of eatgut is tlien ini^uced in this same sclent % in. from 
the cut maigin on the lateral aapect, opposite the slit in 
the lower s^ent, and the ends of this suture are 
brou^t through the slit of the lower segment; then, 
traversing the lumen for % in., they are brought out¬ 
ward through the ureter wall on the same side as the slit 
through which they passed (Fig. 36, B). Next draw 
the upper segment into the lower one through the slit, 
until the slit in the upper segment is well within the 
lower slit and facing the opposite aspect of the wall. 
The traction suture is then tied and the operation com¬ 
pleted by suturing the vertical slit in the vesical end 
around the circumference of the renal end (Fig. 36, C). 
If done transperitoneally, suture the peritoneum over 
Ro. 88 .-B 0 TM Omba- operation and drain retroperitoneally if 

TlON. pCMBlDiC* 



-VI. . ' Operation.—This operation was devised to 

offset the possibilities of stricture which often r^ults from transverse end-to- 
end an^mosis, and consists in cutting the ends of the ureter obliquely and 
approximating their edges by interrupted suture which pene- 
trate the muscular and fibrous coats only (Fig. 36). 

Xnd-to-end Aaastomoiia. —^The divided ends are brought 
together and sutured by interrupted chromic gut and the | '•i 

anastomosis accomplished either with or without support. If ft 

the former plan is adopted, a piece of catheter is introduced | f 

into the lumen of the ureter, resting in both the distal and I I 

proximal segments, and then interrupted sutures are placed, f 1 

uniting the ends of the ureter. At the completion of the opei^ |/>| ^ 
ation, the catheter is removed through a small incision in the f 

distal s^ent, and this opening is then closed by suture WjM/ ' 
(Fig. 37). wnp 


XHPXAKTAXZOir VB imsTBsa 

In this operotion, the proximal end of the divided ureter 
IS implanted either into the bladder, intestine, opposite ure¬ 
ter, pelvis of the opposite kidney, vagina, or skin. The opera¬ 
tion, as a rule, is one of necessity, other procedures, as some 
form of i^stomosis, being preferable; but where this is im¬ 
possible, due either to loss of ureter substance, difficulties eii- 
rountered, or danger of too great tension on the ureter, one 
form or ano&er of implantation must be employed or the ki 
The bladder is the viscus of choice into which the ureter is 
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.plantation into the intestine (sigmoid or rectum), vagina, and sHn an 
irith dangers of infection, with subsequent involvement of kidney.e 


luri.AitTATiozr iiTTo THE Bladdebz Ubeteboctstostout 


Ureterocystostomy is resorted to where great injury or complete division of 
the ureter is done near the bladder, i. e., during operation for removal of 
uterus. It is also employed for the cure of ureterovaginal fistula and in mal¬ 
formations, or obstruction in or near the ureteral opening in the bladder, 
The operation may be performed by 1 of 3 routes: Transperitoneal, retro¬ 
peritoneal, or transvesical. 

1. Tnniperitoneal Bonte. —method I.— ^Median laparotomy, transroctus 
incision on the same side as the lesion, or Pfannenstiel incision may be em- 



A B 

Kitt. 38.— TiuiniPBBiToiiBU. Mbtbos im UBBraaocssioaioiiT. 


ployed. The peritoneum is incised, the ureter sought and freed, and the op¬ 
erative field protected by gauze. If not already divided, the ureter is damp^ 
pmximally to the prop(»ed incision and divided, the distal end cauterized and 
tied off. Two slits are then made opposite each other in the proximal end, ^ 
in. long, beginning at the divided margin and extending upward parallel to its 
long axis. Two long sutures of catgut are then placed, 1 on either side of the 
flaps made by the aWe slits, these sutures entering the ureter % in. from its 
proximal end. The sutures are left long (Fig. 38, A). 

Next, a diagonal incision is made throu^ the bladder wall as near the site 
of the normal ureter opening as possible, and of sufficient size to allow the 
proximal end of the ureter to be pulled through first, the peritoneum having 
been incised over the operative field of the bladder. The ends of the sutures, 
threaded on curved needles, are then carried throng this opening into the 
bladder and made to come out again close to the margin of the wound, 1 on 
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either side of the iDcieion, and tied, thus holding the ureter end open and ap¬ 
proximated to the bladder wall ^Fig. 38, B). 

The incision in the bladder is then closed around the ureter, the sutures 
•penetrating only the muscular and fibrous coats. The operation may be facili¬ 
tated by introducing a catheter up into the ureter throu^ the urethra and 
bladder, after incision in the bladder is made. 

I.eakage may bo reduced to a minimum by allowing the catheter to remain 
for a few days. Drainage should be employed. 

METHOD n.—^Preliminary stops are the same as above. A small incision, 
corresponding to the size of the ureter caliber, is made in the bladder after the 



Fko. 39.— UBannoersTosTOKT. A, Cut end of ureter protruding into bladder; B, autures are paned 
through outer ooats of bladder and ureter; C, ureter sutured into bbuider. 


peritoneum over the bladder has been incised. The proximal end of the ureter 
is then grasped with a pair of forceps and pushed through this opening 
sufiBciently far to insure that its free end lies just beyond the mucosa. The 
incision is then sutured around the ureter in the manner described above 
(Fig. 39, A, B, C). 

2. Sstroperitoneal Method.—^Exposure may be accomplished by the method 
of Judd, by means of a median laparotomy as described under Incisions. 

VAGINAL BOUTK. —This is not rocoinmcnded, as exposure is difficult, tecli- 
nio complicated, and the dangers of infection great. 

3, ^ansveiieal Method.—Here, also, there arc great dangers of infection, 
and the operation is not employed as a rule, when other methods are permis¬ 
sible. It is performed by first doing a suprapubic cystotomy; the ureter open¬ 
ing is stretched, and the divided ureter pulled through by forceps, after which 
the ends of the tiretor are slit, and its ends either sutured to ^e wall of the 
bladder internally, or sutiures carried through the bladder wall and tied ex¬ 
ternally. 

UBKTXBO-INTXSTIIfAI. ANASTOMOSIS 

Indications.—^This method is indicated where vesical anastomosis is for some 
reason excluded, in (1) removal of bladder, (2) remedy of ureteral fistula, (8) 
exstrophy of bladder, (4) where the ureter is divided so high it cannot be pulled 



SURGERY OF THE URETER 


688 


down to the bladdet without undue tension. It ^ould be chosen with n distinct 
understanding that the mortality due to infection is very hi^, either from the 
direct result of operation or from a subsequent kidney infection. 

Ttohnio.—The operation is performed by uniting the proximal end of the 
ureter or ureters to the large intestine, preferably sigmoid or rectum, although 
the cecum and colon may be utilized. The transperitoncal route riiould be em* 
ployed by a hypogastric median 
incision. The object of the open* 
ation is to allow the ureters to 
open obliquely upon the mucous 
membrane of the gut in a valve* 
like manner, in order to lessen 
the dangers of infection. 

POWLKB'S METHOD.— The 
ureters are sought, freed from 
their beds, clamped above and 
cut obliquely as near the bind* 
dor as possible, in such a man¬ 
ner that the oblique section is 
on the posterior half of the ure¬ 
ter end. The distal ends are 
ligated and cauterized. The 
proximal ends are then sutured 
together so that the oblique ends 
fall posteriorly; the sutures, 
embracing only hbroua and mus¬ 
cular coats, being interrupted I 
in. from the end of the proximal 
segment. 

Next, select the portion of 
the gut (preferably the rectum) 
where the implantation is to bo A, Herous y d mumiar 

f t • • • oiNktA in ihr colfin oro incined and retraetedt a U-ihaped 

made, planning the incision^ flap ia outlined upun the muoou* membnuM; B, the 

wbiob ulioiild niamrl or. U-sluipea Bap in turned upwsnl snd tin bevrtsd uwtos 
wnicn snouia ue placea an- niturod to it; C, ureters buried within boi^ by 

teriorly in the long axis of the eutuiiiw! the muiwua niombrue over them; D, ilia 

_ j V no/ • I . serous and muscular coats sutured over the buried 

gut and bo 2 % m. long, so that «>de o( the unten. 

the ends of the ureter shall con¬ 
veniently lie at the center of the incision without tension. Incision involves 
only the 2 outer layers of the rectal wall, the mucous membrane remaining in¬ 
tact The edges of the inciaion are retracted and separated well from tho 
underlying mucous layer (Fig. 40, A). 

Next, a U-shaped flap,*with its base uppermost, is turned upward from the 
lower half of the mucous layer, so that the apex overlaps tho base in the upper 
angle of the wound and is held in place by sutures. The ends of the ureters are 
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DOW placed upon this upturned mueous flap with oblique outs posteriorly in 
direct apposition with the mucous flap, in such a manner as to leave 
mucous membrane below their ends to serve as a valve (Fig. 40, B). 

The ends of the ureters are sutured to the mucous flap, and the ureters them¬ 
selves sutured to the mucous layer in the upper angle of &e wound. The open¬ 
ing in the mucous layer caused by the upturned U-flap is closed around the 
ureters by interrupted sutures (Fig. 40, C). 

The ureter ends, with the united U-shaped flap, are then pushed back into 
the lumen of the gut; the outer wound is closed over them and that portion of 
the ureter lying obliquely in the upper angle, thus burying them in the rectal 
wall (Fig. 40, D). 

The sutures should also bo placed carefully through the outer coats of the 
urotors and the roctal wall, where tho former dip into the bowel. Temporary 

drainage should lie em¬ 
ployed. 

METHOD IL— The 
same pur^se may ho ac¬ 
complished by tho follow¬ 
ing operation, which aims 
at an oblique transplanta¬ 
tion witii somewhat dif¬ 
ferent technic. The pre¬ 
liminary steps are the 
same as above. After the 
ureter has been cut across 
and freed, a quadrilateral 
flap, 2 cm. long and 1 cm. 
wide, is made on the an¬ 
terior surface of the gut, 
involving the serous and 
muscular coats; the in¬ 
cision only embracing the 
2 sides and lower aspect of the quadrangle, the upper end being undivided 
where the flap is turned up as on a hinge (Fig. 41, A). 

The mucous surface is then divided in like manner and turned upward and 
outward, the lower edge being held in position at the base of the &p by su¬ 
tures, thus forming a mucous valve. The ureter is next brought to the lateral 
aspect of the gut on a line with the upper limit of the opening in 
the gut, and sutured obliquely to the gut wall in such a manner that its end 
rests upon the previously formed mucous valve (Fig. 41, B), and is then 
embedded in the gut wall by suturing the peritoneum and gut wall over it. 
The reflected seromuscular rectangular flap is then brought down and su¬ 
tured into position, thus burying the ureter in the lumen of the gut (Fig. 
41, 0). 




Fio. 41.—-UaBTaaocoLosTour. A; A quadiUstcnl flap inebod 
UuDUth the aerciiu and muaoular ooats of the eolon; B, the 
outw ooat-flap ia retraotod. The muooua membtanefliapof the 
aame iiae is folded on Itself and fastened. The lueter is buried 
in the wall ot the colon, the end sutured to the muooua flap; C, 
the outer aoat.flup is brought down In place and sutured. 
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iMPtAKTATioitr or Urktkb iKTo Sxnr: Urktrbobtoict 

This is resorted to where the above methods cannot be employed, L a, where - 
the ureter is cut hig^, or where the technical difHcnlties are great. It ia nsually 
performed, if poasiblo, in tlie lumbar region, tliia being the most direct route. 
It is never a satisfactory procedure on account of tho great likelihood of infec¬ 
tion and the extreme discomfort and annoyance to the patient. Many operators 
prefer to do a nephrostomy or nephrectomy instead. 

TMhaia—The proximal end of the ureter is clamped and brongjit out of 
the lumbar wound after ligating and cauterising the distal end. The end of 
the ureter is then slit up from its cut end for in. on opposite sides, and these 
ends are sutured to the skin. The ureter edge, at the angle caused by the 
slit, is sutured to the skin edge. There should be no sagging of the ureter, 
in order to prevent accumulation of urine. A catheter may left in the ureter 
until union of the ureter to the skin wound is firm. 

xmaraBBOToirr 

Ureterectomy consists in the removal of the whole ureter (complete ureter¬ 
ectomy) or of a portion of it (partial ureterectomy). Ureterectomy may be 
done primarily, i. e., at the time the kidney is removed, or secondarily, i. e., at a 
subsequent operation. 

Partial ITretereotomy.—Partial ureterectomy consists in the removal of a 
segment of ureter, followed by either an anastomosis, whore the segment re¬ 
moved is not great, or an implantation into some visens, where a considerable 
portion is removed. Tho ureter may be exposed either extra- or transperi- 
toneally, the former being preferable. The ureter having been exposed and 
clamped above and below, the portion of ureter involved is removed, and an 
anastomosis between the divided ends performed if circumstances permit; other¬ 
wise, implantation is done, in which instance the lower segment is ligated, its 
end cauterized, and tho proximal end sutured into either the bladder or large 
gut, according to one of the methods described under this heading. 

Complete Uretereotomyr—This is done usually for tuberculosis, suppuration, 
or fistulous conditions of tiie ureter. It is commonly done concomitantly with 
removal of the corresponding diseased kidney, and is then spoken of as total 
nephro-nreterectomy, which will here be described. 

TECHNIC.—^The retroperitoneal route is, if possible, the one of choice, and 
the Inmbo-iliac incision the one which will give the best exposure of the whole 
length of the ureter. 

The incision having been made, the kidney is first exposed, freed from its 
bod, and its pedicle clamped and ti^ off, care being taken not to cut the ureter. 
The kidn^ is then pulled out of the wound, the ureter thereby being made taut 
and prominent. Retraction of the wound and the posterior peritoneum inward 
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is next accomplished, and the ureter car^ully separated along its entire length 
to the bladder, all bleeding being controlled as encountered. The ureter is now 
clamped and cut across as low down as possible, the distal end ligated, and its 
lumen cauterized, and the kidney and ureter are removed together. Drainage 
should bo resorted ta The operation is an extensive one, tedious in its per¬ 
formance, requiring diill and extreme patience, and one which should be under¬ 
taken only when the exigencies of the case demand it in a patient who is able 
to withstand a prolonged operation. 

[TTretwectoiny for Tuberoulosis of the Kidney and Ureter.—^Not every case 
of tuberculosis of the kidney requires removal of the entire ureter. It is 
indeed at present a question among surgeons in just what cases nephrectomy 
should be accompanied by the removal of the ureter, but the present tendency 
seems rather to be that in the absence of severe shock or other contra-indication 
it is better to remove the tuberculous ureter along with the kidney. To be 
sure I have refrained from taking out the ureter in a large number of cases 
of nephrectomy for kidney tuberculosis and in my entire experience, extend¬ 
ing over more years than I like to remember, I have been obliged to perform a 
secondary operation upon the ureter in only a very few cases. 

Many of the cases of kidney tuberculosis and pyonephrosis are not in good 
enough condition to withstand a very serious surgical operation, and it will 
often happen that after a kidney has been removed the patient’s condition is 
such that any further operative procedure would be unjustifiable. In such 
cases it is better to close the wound with drainage and after the patient has 
regained some strengtli and has improved in general health, to do a secondary 
operation and remove the ureter if such an operation be necessary. 

If a sinus persists in the loin and takes on a tubcrcnlous appearance or if 
on the other hand a pyo-urcter does not drain properly and becomes obstructed 
permanently or intermittently produces pain, fever and other local and gen¬ 
eral symptoms, it will bo beat to remove the ureter. In order to remove com- 
pl^ly sufiiciently and efficiently such ureters a liberal incision planned along 
the lines already indicated is best. Such a free exposure is necessary because 
a ureter so badly diseased that it requires removal is often, in tuberculous 
oases, greatly thickened and much larger than normal, and usually quite 
adherent to the surrounding tissues. It must be carefully dissected away 
from the posterior abdominal wall and from the peritonetun, partly by blunt 
dissection and partly by the use of the scissors. The ureter having been 
faeed as near to the bladder as seems practicable it may be excised at the 
lowest accessible point and the stump treated much in the way that we treat 
the stump of the vermiform appendix. The stump if pliable may be sur¬ 
rounded by a purse-string suture, the interior cauterized with pure carbolic 
acid or the actual cautery and the suture tied after inversion. 

If the wall of the ureter is much thickened and rigid, the stump may be 
cauterized and surrounded by a heavy catgut ligature. In either case it is 
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safe- and proper to drain the wound. Fdr this purpose a oigarette drain or 
folded rubber dam answers the purpose well. In order to remove the uretw 
completely as close to the bladder as possible, Kelly of Baltimore has pro¬ 
posed to onter the lateral fornix of the vaginaj to pull the stump of the ureter 
through the hut and there tie it off. In practice this procedure will rarely be’ 
found necessary. 

Two other, modifications of technic for removing the ureter have been 
proposed, one by Lillienthal, of Now York, and one by Ransohoff. Lillicnthal 
introduce from the kidney wound a bougie down the caliber of the ureter as 
near to the bladder as possible. This bougie is held in place by a ligature 
tied round the stump of the ureter. A small incision is then made internal to 
the anterior superior spine of the ilium. The muscles are divided, the peri¬ 
toneum pushed away toward the median lino and the ureter identified by 
palpation. The bougie is then removed, the ligature tied round the ureter 
stump and through the lower wound the ureter is pulled out and removed at 
the lowest accessible point. The plan suggested by Ransohoff is, after tho 
removal of the kidney, to surround the stump of tho ureter with the loop 
of a blunt uterine curet. While traction is made on the ureter the curot 
is pushed or insinuated downward, freeing the ureter, much in the same 
manner as one frees a varicose vein in the thigh, subcutaneously. The curet 
is then pushed up against the anterior abdominal wall and cut down upon. 
The ureter thus becomes accessible for ligation and removal. 

Unfortunately when a ureter is so extensively diseased as to require re¬ 
moval it is usually so thickened, adherent and rigid that neither of these 
methods is easy or even practicable.-^£mTOR.] 

The prognosis of removal of tho ureter depends to a great extent upon 
tho general condition of the individual, the character of the lesion for whicli 
tho kidney itself was removed, and the question of whether all the 
of whatever character can be treated surgically, and, lastly, by the after¬ 
care and ability of the individual to put himself under the most favorable 
hygienic surroundings. Tho operation for removal of the ureter, ■■aiiming 
that a previous nephrectomy has been performed, is not a very serious pro¬ 
cedure in tnl)crcnlous cases. Tn cases of py<Hirctcr when the ureter is thick¬ 
ened, adherent and greatly dilated, may lx: very difficult or oven impracti¬ 
cable. In some cases the surgeon may be forced to drain the dilated pus sac 
and trust to time and local treatment to effect a cure. 
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DIAGNOSTIO BONTOENOLOOT OF THE OENITO-UBINABT TBAOT 
Abobibald H. Busby 

In the Bontgen examination of the genito-nrinary tract the first thing to ho 
taken into consideration is the fact that the shadows cast by the abdominal 
viscera vary but slightly in their density. Considerable care must be taken in 
the preparation of the patient as well as in the technic of the riintgen spe¬ 
cialist in order to produce satisfactory rontgcnograms that may be carefully 
studied so as to enable the physician making the examination to give a reliable 
diagnostic report. 

Rontgenolog;^' is based upon the fact that the tissues of the biKly vary with 
the ainount of resistance they offer to tho passage of the rays and the degree df 
contrast by which an organ is shown in a rontgenograra varies according to 
the opacity of that organ to the rays as compared with tho opacity of the tissues 
in which it is situated. The kidneys, for instance, are only sli^tly more 
resistant to the rays than the surrounding abdominal organs lying in the same 
path of the rays with the exception of tho liver, which may at times tend to 
obscure the upper poles of the kidneys by its equal or greater resistance. If a 
kidney were placed within a thorax it would be clearly and easily seen by the 
contrast between the aerated lung and ite own denser shadow. In their norpial 
situation, however, they are only faintly seen because tbo surrounding struc¬ 
tures are of very nearly the same density. A calculus within a kidney can 
be seen in the rontgenogram because the calculus offers still more resistance 
to the rays and consequently a less amount of ray penetration. This causes a 
diminished amount of chemical action in tho rontgenogram with a resulting 
li|^t or transparent spot which is superimposed on the kidney shadow. 

BBntgenognms are much better for study than prints, and it must be kept in 
mind that diadom are shown by transparencies and not Iw densities which are the 
result of a large amount of rays penetrating freely. It can be readily understood that 
when a patient is not properly prepared, fecal masses can produce confusing trans¬ 
parencies in the rontgenogram which may obscure the kidneys or calculi, may cause ' 
large shadows which, when superimposed upon a kidney shadow, may be mistaken 
for a pathological condition of that organ or when a small, discreet intestinal con¬ 
cretion is in on anatomically suspicious situation it might be misinterpreted as a 
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'.ii^^'f' iBttnnAninm .iud 9 R 0 *. tho^ ^ .c^^gcl Qm in the intMtmal tnjd dwin 
'tt>m'i^tgaaogniin..u a.deoai^ more or'leH opoqua dwdow, and.in soine cam 
K^la oolon’iuy be demonatnted in this manner. Small feed ooncretions when 
xmindbd witb Ra> can be vergr plainly .seen. 

The illiisttations vere drawn from prints of the rSntgenograms, as tbis was found 
to, be more satiafaetoiy for r^roduction. The transparencies maitioned above airei 
therefore reversed and appear as densities or dark shadows of variable degree. 


▼ALim OF BOMTOlNOXdMIOAL 1ZAMINATX0N8 

With the improvement which has been developed during recent years in the 
apparatus and technic, rontgenology , is becoming more important negatively, 
and in many conditions such as osaluria, phosphatuHa, etc., which may present 
symptoms closely resembling those of remal calculus, rontgenology now gives 
most rdiable ii^ormation excluding calculus. On the other hand, a calculus 
may. be-large enough to disorganise a kidney without causing very definite 
symptoms of renal colic. This typo of case may he considered an interstitial 
itophritis, but a calculus shadow in the rontgenogram* would disclose the cause 
of the condition. 

The early diagnosis of a renal calculus is always important as an undetected 
stppe in the kidney may very readily be the cause of an interstitial nephritis. 
tntoniM renal colio is not usually caused by large calculi, but it is generally 
. '.pMtduoed by small stonm which create irritation by movement. The moat 
aonte cases are often those in which the small calculus is in transit within the 
nietm. The finding of a calculus does not always mean an operation, as the 
.sue, position, symptoms, and possibilities of expectant treatment may all be 
;joonaidered by the attending surgeon or physician, each case being decided upon 
^ pym merit. Rontgenology offers a valuable control in these cases by repeated 
'todumtU^tions during the period that this treatment is carried out, and this may 
cases of renal, ureteral, or vesical calculi of sufficiently small size to 
the expectation. 

of renal colic may have qrmptoms which are referable to the opposite^ 
.tddei''in nhich the pidoulns exists, and it is not uncommon to find a calculus in' 
hidneya while ^ symptoms only pointed to one side. Rontgenology U dsf'- 
^^hie in. eases where the symptoms'ere not marked. In such cases when .iapm<- '. 
;,f|^,findi^ is vqpCHrted, the dsuFK^f leaving an undetected calculus is 
4^ f^^tW dmtouietion. tn the , > r . . 

. ^^«Degntivn r^tgenologhlisl.<tis^nation is now xelisble enou^ be 
^t^^fUlmffsble asmstance to eomndtir^ when exploration is ^ng oonsidi^rad..v' 
; 4 diSipjf^ eases of appendicitis it iabonsido^ ^portant to nde out oalenfes. A 
his been made from statistics recoided that prior to the introduction ^ 
4 ^i||plmi;lQ|iy) the <^Montion of nq^rotonQr for mlmlw.Was fileqaentiy undei^'’ 
Inita.wiliihom » eslbulus being found, in faisf^ in.the hap^.. of .sonm ^ope^; 
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t6n ito perwtage of error was nearly 60 per cent BOntgenokj^’^iW 
yalualjle aid when a oaae ia to be operated as to the location, aiaej and ni^l^;Qf ; 
eaknli. When the examination ia not of a recent date, other rSnt^OgrKmi.. 
ahonld ho made juat prior to the operation in order to be aure that t^e ealodlpa:-' 


haa not'moved. 

Many writera in thmr conclnaions have had no hesitancy ill atating mat 



Ste OF Kiuar Kidmbt. (») Enlarged right kidney, (b) CalMMOug dnpintt. (o) 

left kidney. 


rSntgenology ia the moat valuable method at present in the diagnoria ^ mleuli, 
and are of the opinion that it ahould he resorted to early so that in a 
tive case a patient may be saved the necessity of other methods of exaimna* 
tion which may be painful or expensive. On the other ^nd, the EOutgen 
method often shows a reason why cystoaoopy, oatheteriaation of the ute^, 
injection of ureters and kidneys, or testa for tuberculosis ahould be 

™*^Morf)id growths and diseased conditions of the kidneys are now frequently 
found and nephroptosis can be differentiated frmn other conditions. 
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APFABAT08 

In the part rontgenologists have been hampered by the inefficiency of the 
apparatus. The static machine whidi required no outside source of electricity 
except as a convenience for the motor, while fairly efficient for light fluoroscopic 
work and rSntgenograms of extremities and chert, was almost useless for heavy 
parts of the body which included rontgenoscopy of the genito-urinary tract. 

The induction coils which were more generally used on a current of 110 



he. 3.—Tinnoviioais or Iait Kiomr. (a) Ehdaised left kidney, (b) Caloateous depoeit. (o) 

Rirtt kidney. 

volts, preferably direct, were more promising. These were run with the aid of 
an elaotrolytic or motor interrupter, and the improvements made from time to 
time greatly added to their efficiency. Their disadvantages were that they were 
not powerful enough to produce a sufficient amount of Rontgen rays neces¬ 
sary for short exposures. If quick work was attempted it was very hard 
on the tubes, the quality of the ray was much impaired by inverse current, and 
with heavy work the tubes could not maintain the proper quality of the ray for 
a sufficient length of time. Improvements in RSntgen tubes were made, espe- 
oially when the tungsten targets were placed on the- anodes, but these only 
partially removed the difficulties. 
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A gickt itride in pragNSB was made by the introduction of the tranafonner or 
interrupterleae inaclun& This apparatus can be made to run on a ItO or 980 volt 
ahemating current and no interrupter is used. The inverae curroit, which was one 
portion of the difficulty in coil work, has in great part beCn removed by an apparatus 
called -the commutator, which takes this inverse current, changes its direction, and 
places it at the proper poles in step with the rest of the high-tension current which 
passes through the tube This commutator requires a motor which is run from the 
current supply, but the alternating current passes through the transformer without 
/ 


ym. 3.— Calcabboub Itsrr Kwmr and Ubbtsb. (o) Kidney, (b) Ulster. 



any interference. The transformer, which is tho main portion of the interrupter- 
less machine, produces a more powerful and improved quality of high-tension cur- 
, rent up to 150,000 volts and as much as ISO milliamperes. This produces in the tuhes 
a more powerful ray with lees inverse manifestations that enables exposures to be 
made in a much shorter length of time, i. e., a few seconds or even fractions of a sec¬ 
ond, while the tube maintains a radiation more or less unchanged during that ex¬ 
posure. If used with maximum currents, this machine is very hard on tubes. The 
interrupterless may be used on a 110 or 280 volt direct current by the use of an 
inverted rotary which generates an alternating current of reduced voltage which 
passes into the transformer without interference while the motor portion is used to 
rotate the commutator. Tho interrupterless can be used for instantaneous work. This 
has its obvious advantages when movements of the body are considered. 































644 RONTGENOLOGY OP GENIYO-URINARY TRACT 

A new tube which has been shown to be praotieable is made with a glass 
bulb as usual, but is exhausted to an extremely hi^ vacuum. The anode is 
composed of solid tungsten. The cathode, which is placed somewhat nearer 
than is usual to the anode, is composed of tungsten wire so coiled on itself as to 
form a small disk. This wire cathode disk is connected separately to a storage 
battery of about 10 volt^ which is manipulated by the rontgenologist. The 
tube will not become radio-active with the high-tension current of a trans- 



Fio. 4. —MosBBjmg Nspbboftobib, Dodblb. (u) Right kidnoy. (b) Left Iddnoy. 

former until a large quantity of electrons (nej^tively charged ions) are heated 
out of the tungsten wire ca&ode. This is accomplished by the current of the 
storage battery properly regulate, passing throng the cathode, causing the ' 
tungsten wire to become of such temperature as to drive a sufficient number of 
electrons from its substance and liberate them within the tube vacuum. When 
Ais condition has been obtained, which causes a very brilliant iTioaode"0«nce of 
the tungsten cathode, and which must continue during the operation of 
tlie tube, the tube becomes radio-active with the hi(^i-tension current of the 
transfonner and it emits a Rontgen ray of extremely powerful character, 
with definite and unvarying quality. The penetration can be changed with 
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a ipreat d^ree of certainty by vaiying the high-tension voltage supplied by 
the transformer. To the observer there is no evidence of the Rdntgen ray 
emanating from tho 'tube as is seen by the fluorescence of tho glass in the tubes 
now in use. 

The advantages of the now tube are: (1) it is very powerful and permits 
shorter exposures; (2) known variations of tho penetration can be made and 
controlled by tho rontgenologist; (3) an unvarying quality of ray is created 
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which may be maintained for long periods; (4) it is practioiily indestructible 
by the use of heavy currents and long exposures if the focus is broad. 
(More detail is created by tiie tube .when it is made with a small or diarp 
focus.) 

Waning! This new tube should never be used except by rttutgenologists lAe 
have been thoroughly instructed in regard to the dangers of the extremely power¬ 
ful rays whidi it creates. Methods of treatment will have to be entirely reeon- 
stnoted. Provision for greater proteetion of rSntgenologista will have to be ooa- 
sidered. 
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nOESIO OF EXAMDIATIOF 

In the ront^ol(^ml examination of the genito-nrinary tract the propara- 
t{<m of the patient is important, as the gastro-intestinal tract muat be thor- 
ouf^y cleansed in order to avoid errors and confusion. Attention given to 
preparation will, in many cases, prevent the delay and inconvenience of second 
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e^nationB. At the same time it must be kept in mind that second examina- 
tiOM VMj often be necessary, even though the proper preparation has been 
made, m wder to verify certain conditions found that are of a very delicate 
nature. This necmsity can also be reduced by securing a largo number of 
ron^<^aina at the original examination, one to corroborate the other. Often 
a physician or Surgeon will inquire about having a patient examined with the 
aid of only one rontgenogram. This is a condition which cannot be accepted 
^ reputable rontgenologists, for the same results must be found in many 
rBntgenograms in order that their interpretation may be reliable. A ron^oli 
gist oamot allow himself to be hampered by specified limitations; any ex- 
amiMtion undertaken must be Aoroughly covered. The details of technic are 
carefully considered by the physician making the examination, as he is respon- 
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able to the physician or surgeon attending the patient for a report adiieh oan 
be relied upon. Again, for example, the request to have a certain kidney ex¬ 
amined may be made. This is impracticable, as the pain may be referred from 
some other part and a negative report in such a case would leave many condi¬ 
tions in doubt that should have been cleared up, or it may oven lead to error. 
A calculus might have left the kidney, moved from one portion of the ureter to 
another, entered the bladder, or be located on the opposite side of the genito- 



Fia. 7.—PromraBOBts or Biobt Kisiodt. (a) Large, prolapaed and d i a eaao d Udnay injeoted -vita 
ooUaigol (b), ahowing loaa of normal outUne of pdvia. (o) Ureter shown with ooUaigoL (d) Lift 
ureter oontaining catheter, (e) Left kidney somewhat enlarged. 


urinary tract. The same answer to both of these requests could be made, and 
that is, '‘the examination must be well done or not at all.” In every case both 
kidneys, both ureters, and the bladder should be included with a generous 
overlapping of the rontgenograms* 

When all of the precautions mentioned have been observed, occasionally a 
second examination may still be necessary. In such cases it can be demon¬ 
strated to the attending physician or surgeon that it is advantageous to allow a 
time interval to elapse and to make another examination in order to verify 
the condition and prove that it is constant. 

Concerning the preparation of the patient, it has been advised that absti¬ 
nence from food be followed for 24 hours prior to the examination, but I have 
found fluid diet to answer as well. In either case an active purge must be 
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9 houn b^oie n^ioL enema 1^ houn befont AKamin^titw, 
I Imv^ ahn^s i^de iionble rohtgraiograms wilb one ezpoenze in (vder to 
a enflldtet number to ineure results at a minimnTn amount of exposure of the 
pa^nti 

. ,^e moia oatefnl technio with an efficient apparatus and accessories 
propwly adjusted is essential for a satisfactory examination of the genito- 
uriuaiy tract* The transformer must be powerful and able to produce an 8* 
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pencil flame with the hi^-tension current used being about one-third 
* amount, and the conimiitator muet bo running in perfect step.' 

j, , ;?:lhe ^^t is placed upon the' e^caminatirai table in the supine position^. 
:jahd prorision is made in the table for placing the plate nnder the bat^ so 
to iemoved or changed withpttt distnrbing the patient The are 
•• took to become strai^tened and rest on the tw bK The 

^ nearer than 11 inches from the slnn, but often it 

*. distance al^e. If necessary, exposures may bo made 

(l^K>ot ^og a ottopression diaphragm,, but compression has the advantages df 
®ovomtiit, reducing the amount of tissue .which must be penetrated, 































tpdiaqpwviiigtlie deteiloftlwrontgenogniii. I prefer a oompmiioiiagrlia^ 
o^ Bqflkient size to ineludo both kidneys and the upper two-thirds of ba& 
nreteiis at one expoanie. This will also include the bladder and the lower two- 
thirds-of both ureters when placed in proper position. Smaller <^Unders are 
lised by some rontgenolo^sts, but I prefer to use them for verification over 
certain limited areas. matter of detail and contrast in the rdntgenograma 
depends also upon the proper regulation of tlid tubes by which a ray of greater 
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absorption is. produced, in this manner causing more differentiation of tiainies 
of nearly the same density. This is usually produced by a moderately low tube 
and a very heavy currmit. Some writers mention the diflhmity of produdng 
satisfactoiy rontgenograms in very stout patients. This is bow generally |b^ 
liered to be more a matter of tee^ic than size. Ezaminatiopi may be made 
in tin erect pontitm for cases of suspected nephroptosis. 

The exposures lut a few seconds or even fractions of a second and the patient, 
must hold the breath for that-time even with a compreaaion diaphiagm« as motioii 
might easily obliterate the shadow of a very small ealenlua in the UAiey. Somh 
iShtgenoIogiiita prefer a rather penetrating ray and a veiy abort exposure, bnt one 
mnai be cautious as to the degree of penetration, aa tiie raya from a too high can 
"eaaily oUiterate a alight ahadow. 


























030 RONTGENOLOGY OF GENITO-URINARY TRACT 

Rontgenograms are uaed in the examination of the genito-urinaiy tract as 
the fiuoroBcopo ia entirely unreliable for a negative ilingnnai’fl ’ 

Stereoscopic rontgenograms are made with the aid of an apparatus which is 
a part of most tables made for rontgenological purposes, that permits a shifting 
of the tube 1% inches to one side of the central point with a slight tilting of 
the tube toward the center and also 1% inches to the opposite side with the 
tube tilting again slightly toward the center, making in all a journey of 2y.> 



Via. lO—Riow RaNAL Caisjumis. M Caloul^ (b) Right kidney eomewhnt enlfuged. (o) Left 


inches. An exposure is made in each of these two positions and two separate 
rontgenograms are made without any movement on the part of the patient. 
The two rontgenograms are then placed in an illuminated apparatus which 
reflects the images by the aid of mirrors so as to superimpose one upon the 
other and create one impression which, when the apparatus is properly ad¬ 
justed^ will enable the observer to appreciate perspective or depth. 

RSntgenograms of the genito-urinary tract to be satisfactory should show 
clearly the vertebral column with its transverse processes, the two last ribs, the 
outer bprder of the psoas muscle, and, of course, the pelvic bones. If in addi- 
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tion the kidneys are visible, the rontgenogram is an excellent one for diagnostic 
purposes. 


EXAMINATIOM OF THE KIDNETS 

In order to make the diagnosis reliable the runtgenograni must be as perfect 
as possible, and in a satisfactory one such as dcscril>cd aWo the negative diag- 



Fio. It.—RiaHT Renal Calcuu. (d) CbIcuIL (I>) llislil kidney iduuliiw. (n) Left kidney ihndow. 

nosis would be justifiable if properly interpreted. Tlio positive diagnosis de¬ 
pends upon a shadow being evident within the outline of tho kidney or within 
the region occupied by that organ. Figures 8, 0, 10, and 13 illustrate this 
point. 

Calculi are composed mainly of calcium oxalate, uric acid, and phosjihatea 
of the alkaline earths. In addition to these main ingredients, cystin, indican, 
and xanthin may bo found. The usual grouping of calculi by their composition 
is more or less artificial, as stones consisting of a single ingredient are compara¬ 
tively rare and generally several ingredients are mixed in varying proportion. 
The terms used in designating certain types of calculi merely indirate that one 
or the other ingredient predominates. Uric acid and calcium oxalate calculi 
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are by far the most common, but pure stones of either ingredient are unusual. 
The calcium oxalate calculi produce tho strongest shadows. For the 

pure uric acid calculus, which is «iuitc rare, is very permeable to the Rdntgen 
ray, but should it contain even 10 per cent, of calcium oxalate, the shadow in a 
rontgenogram should be quite plainly seen. 

Carbonate of lime, phosphate of lime, cystin, xanthin, urate of ammonium, 
mixed urates, mixed phosphates, and ammoniomagnesian phosphate are rarely 



Ro. la.— Laros Mvlbrrrt CALcvLim IN Rranr Uhetkr, 2nu Pcmition. (u) Otilciiiiw. (b) Right 

kidooy. («) Left kidney. 

found as the nuclei or chief constituents of renal stones. Alternating calculi 
of uric acid, oxalate of lime, and the phosphates in distinct layers are not un¬ 
common. 

Renal calculi may originate in the urinifenms tubes or in one of tho calicos 
of tho kidney. They may be small, large, nnind, oval, irregular, smooth, 
rough, or a large branched mass filling all of the pelvis and calices. Of this 
last typo, two have been reported weighing. :i and pounds respectively. They 
may bo small as a pin head or grape seed, weighing only a few grains, and still 
be detected in good runtgent^rains. The frequency of calculi in right or left 
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kidnev u nearly equal, tbough some writers have reported it to be somewhat 
more frequent in the right. Calculi are found in all periods of life, and are 
reported to be as common in children as in adults, but in their passage down 
the ureter the child sntfcrs much less pain than the adult The calculi in cbil* 
dren usually contain a largo proportion of uric acid. 

Positive diagnosis of renal calculus is in some cases quite simple (see Figs. 
9, 10, 11, and 13), and need leave no doubt as to the correct interpretation of 
the rontgenograms. This is not general, however, for it is frciiuoutly necessary 



to give considerable study to certain cases. A culculiis shadow docs not always 
lie within the situation usually occupied by a kidney which is normal in size 
or position, for, in an enlarged, diseased or movable kidney, the position of the 
calculus may vary considerably. The shadow outline of the kidney is essential 
in such cases, and this requires great care and experience in the interpretation. 
In other cases when the kidney is more or less destroyed it is not always possible 
to detect an outline, but a mottled appearance with light and dark diadows may 
indicate the size and condition. 

Objects other than calculi causing similar shadows within the outline of tho 
kidney or in the position usually occupied by it often lead to confusion or diffi* 
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oulty unless care and perseverance are used. Of these objects may be mentioned 
calcareous mesenteric glands, biliaiy calculi, enteroliths, tubercular foci, or 
abscesses and foreign bodies in the alimentary canal such as undissolved iron 
or bismuth pills, shot swallowed with game, etc. Calcareous glands are a much 
more common source of difficulty, although a careful study of the rontgeno- 
grains will generally permit a differential diagnosis to bo made. Considerable 
trouble may be cxiwrieiMHjd if the gland is solitary and not movable. Methods 


RIGHT I.RPT 



Fio. U.— RiauT UBisTERAt. Calculus iw Iwr Position, (s) Calculus, (b) Enlaivod ri^t kidney. 

(o) Loft kidney. 


of differentiation in these casus will be mentioned under the examination of 
the ureters. 

Rontgenological examination may throw considerable light upon the patho¬ 
logical conditions of the kidneys. Nephroptosis may be definitely diagnosed by 
an examination made in the supine, but preferably in the erect, position (see 
^•8* 4). Besides showing diseased kidneys containing a calculus, as already 
mentioned, rontgenology is often of value in demonstrating kidney dianges 
such as cysts, tulierciiloiis kidney, hy|x*rtropliy, atrophy, abscesses, pyonephrosis, 
hydronephrosis, and new groivths. The clinical symptoms of some of these 
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conditions may resemble those of renal calculus and, in some cases, after a 
negative examination has been made for calculus, the rontgenologist may be able 
to report an enlargement of one kidney as compared with the other. It is often 
very difficult to find the cause of the enlurgeinent, but the finding in itself is of 
value, as the physician may avail himself of further analysts and methods of 
examination at bis disposal with the object of clearing up this [Kiint. Renal 
cysts may show as faint dark shadows u{M>n the rihitgonograiu, irrt^gular but 



Fio. 16.—Lsrr UnETERAL Calculuh, Iht Pomtion. (a) CalculuM. (I>) Kitlura«<l l«tt kiilniiy. (c) 

Kigbt kiiliM^y. 

generally concentric or circular with an enlarged kidney shadow. A mottled 
appearance of the kidney siibstaiico with no reason to suspect a pyonephrosis is 
often a strong evidence of tuberculosis, especially if glands in the mesentery arc 
observed. A tuberculous kidney may also show a slightly dense shadow of raoil- 
crate or variable sixe with no definite outline usually in the lower portion of the 
kidney shadow (see Pigs. 1 and 2). 11 ypcrtrojihy is generally unilateral with 
the outline clear and sharp. Atrophy is moro difficult, the snlwtancc may bo 
slightly mottled, but the most usual cause is the existciu'O of a calculus. Renal 
abscesses may resemble cysts, but arc apt to bn mottled, and analytical (‘videncx> 
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may be of material aid. Hydronephrosis. (see Fig. 6) shows a large, clear 
kidney, while pyonephrosis is somewhat less clear, and a delicate sh^ow in¬ 
volving the pelvis may be observed. A renal tumor may show an asymmetrical 
enlargement of the kidney. In some cases of tumor there is a loss of the kidnev 
outline, hut an indefinite dense shadow larger than the kidney takes its place, 
while the outline of the opposite normal kidney can he seen. If the 
line of the psoas muscle on the affected side has disappeared the proha- 


R4CHT LEFT 



no. 16. — ^Larr Ubbtbbai. Calouluh, ;iiiD Pubition. (a) Caloulus. 


hility of tumor is increased. A distinct shadow of the lower polo of the 
kidney displaced downward, while the upper portion and the psoas muscle 
are obliterated, is also suspicious. Tn those cases the physical examination, 
clinical and analytical data must be carefully considered with the rimtgeno* 
logical findings. Ooliargol injections, besides showing malposition of the kid¬ 
neys (see Fig. 18), may demniiHtrate certain diseas^ conditions, en¬ 
largements (see Fig. 7), and congenital abnurmalities of the kidneys and 
ureters. 
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BXAmKAnoir of thb obbtbbs 

For the diagnosis of ureteral calculi rontgenograms must possess the good 
quality already described, as the shadows of the kidneys are essential to permit 
differentiation, and the calculus shadow must naturally appear within the 
course of the ureter (Figs. 12, 15, and 16). In this regard cantiun must be 
ezerci^, as in stout patients the course of the ureters may be slightly further 


RIGHT LEFT 



Fio. 17 .—Fohbioh Boot (Sbot) ik OAsmo-iNTiMTiNAi. Thaitt nou Ratimo Qams. Bbnilsr to 
ealeulus but ruled out by differentiation uiul wwuiid euminatlon. (a) Shot. 

from the median line than in thin subjects when the tube is placed over the 
center of the body and both ureters are included in one riintgenogram. In stout 
patients the ureters are further away from the riintgenogram, and spreading, 
due to the divergence of the rays, is the result unless the tube is placed at a 
considerable distance from the body. Ureteral calculi, on account of 
migration, are as a rule more painful, and therefore are sent more fre(|uently 
to rontgenolc^sts. Left ureteral calculi are found in greater proportion than 
ri^t 

The calculi are usually small, but when they are impacted may attain con* 
480 
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siderable size; they have bwn found 2 inches in length. They are generally 
oval or elongated in shape, but may be round, irregular, angular, or pointed. 

For location of a calculus the ureter may be divided into three parts. The 
first situation is about 7 cm. down, where the ureter has a diameter of about 3.2 
mm.; the second is just above or below tiie brim of the pelvis, and here the 
diameter is about 4 mm., the third point is just above the entrance to the blad¬ 
der, this being the narrowest portion and the diameter being about 2V^j mm. 



Tm . 18 .—Nbpbroftosw, Riaarr, with Collabuol Injuttion in Both KiDNRTa. (a) PtoBie right 
kidney, (b) CoUatgoI in pelvis of right kidney and upper part of ureter, (e) Catheter in lower 
part of right unitor, (d) Loft kidney with eollorgol in iMtlvis. (e) Coltargol in left ureter. 


The frequency at these points for lodgment of calculi has been roughly esti¬ 
mated for the first location at 20 per cent., the second at 14 per cent., and the 
third 67 per cent. 

Among the various bodies that may be mistaken for calculi are the phlebo- 
liths so often present in the pelvic veins of women especially, cheesy and chalky 
T yinnana in old inflammatory exudates particularly in the broad ligaments, cal¬ 
careous mesenterio and pelvic glands, atheromatous plaques in blood-venels, 
small calcareous bodies in the ends of the Fallopian tubes and in the ovaries, con¬ 
cretions in the appendix, ossification spots in the pelvic ligaments, and con¬ 
cretions or foreign bodies in the gastro-intestinal tract. The situation of these 
objects will help materially in making the diagnosis, but if the shadow appeiirs 
in the course of the ureter, great difficulty is oftm experienced. Calcareous 
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glands are frequently a sonree of trouble, but in the majority of eaaea they are 
movable or multiple, so the mmibcr tuul iliKtribution may aid in making the 
diagnosis clear (see Fig. 2*2). When there is only one gland in n snspicions 
position, it may bo necessary to eatlioteri/e the ureter, using a catheter which is 
opaque to the l{<>ntgcn ray or (Mtllnrgol injection in order to divide the diagnosis 
with tlie second set of runtgiMiograins. A calcarcstus gland is usually hazy in 
oiitliuc, of uneven density, and sphenndal in slnqte. .\ calculus is more apt to 



Fio. 18 .— COLLAHOOL IK BoTH Kiunkth ahu Catmktkiw IK BiiTH UsBTKiw. {■) Culluraol In pbIvm 
of kidncyB, right kidney cnlargod. (b) Kidney HbodowN. (c) Cnthotan. 


Iw! dear in outline, of nnifonn density, iimre constant in iMwitioii and oval, 
]Hiintcd, or rcc-tangular in sha|N;. Foreign hodiiis in the aliinontary canal can 
be eliminated by purging and making a wcond examination. The outline of 
the kidney, when seen not to bo rclatcil to the calculus shadow, will remove the 
iwssibility of a calculus being located in an enlarged or displaced kidney. 
When a doubtful shadow lira within the course of a ureter the Ildntgen bougio 
or catheter is generally preferred to the injwition metliod, as obstruction may bo 
appreciated at the site in question or, if it passes by a small calculus, the nodulo 
or bud may appear on the side of the catheter, and tho instrument causes little 
if any distortion to the normal cour.'te of the ureter. Should the catheter and 
shadow in question bo unrelated, the calculus can be ruled out. This method is 
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also used to detennine whether a calculus is in the third location of the ui«ter or 
the bladder when any doubt exists. 


BXAMDrATION' OP THB XIDMET8 AND OBETBBS BT HBAH8 OP HrJBOTIOir 

This method of examination ia accompliahed with tlie aid of colloid silver 
solutions, which arc relatively opaque to the Rontgen ray and produce shadows 


RIGHT LEFT 



Pw. 20.—OaTBoravTBa in Pblvic LtoAMisim. Soo orrowi. 


of rto ureters and pelves of the kidneys upon a rontgenogram. The patient 
must be inject^ by a cystoscopist who has had experience with the method of 
procure, as the operation is not without its dangers and failures. These oases 
piao^ m tlie supine position should bo injected upon the ron^ological table 
rad the examination should bo made immediately after the injection without 
disturbing the ^tient in the slightest degree. The technic and pressure neoes- 
Mvy to inj^ the solution lie naturally within the province of the cystoscopist 
Argyrol, collargol, or cargentos may bo used, but collaigol in 10 to 15 per oent 
strength seems to be more generally favoredi and this gives a very satisfactory 
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^dow in the rontgenogram. Injections which give the tnie position of the 
ureters have proved that the catheters when inserted do not cause much distor¬ 
tion, if any. (Compare Figs. 18 and 19.) The injeote«l pelvis gives informa¬ 
tion relatively as to the size and position of the kidney, also as to the size and 
shape of the pelvis. A diseased kidney maj be recognized by the irregular and 
scattered distribution of the solution with a loss of the normal outline of the 
pelvis (see Fig. 7). Nephroptosis can be very perfectly demonstrated, and it 



Flo. 31. —Calcabsoub Fubuation Aroumu Silk aftsb Appsbbbctoiiy. 8eo (•). 

is preferable to make an examination in the erect position after the supine has 
been finished (see Fig. 18). Congenital malformations of the kidneys and 
ureters may be diagnosed, also dilatation or kinks in the ureters and the posi¬ 
tion of the ureters for differential purposes. 

Pyelography aids in the diagnosis of many cases, but it must not bo lightly 
fnnfti d«»Y«l, as its use is not without a certain amount of danger, but this can 
be greatly reduced by an experienced and careful cystoscopist It has been 
elaimed that the parenchyma of the kidney may be invaded with undue pressure 
even to the capsule, and that it may infiltrate the lymphatic vessels, thus giving 
rise to a secondary necrosis of tissue. It is considered hazardous to inject a 
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tuberoulouB kidney, as it may cause distribution of the disease into healthy tis- 
BUBi Two or throe cases of collar^I poisoning have been reported. 

EXAMINATION OF THE BLADDER 

The ruiitgenogram must include the whole of tlio bladder and the lower por¬ 
tions of the ureters. Sinallor diaphragms may be iised over a doubtful or sus- 


WCHT LEFT 



Fio. 32. —Calcakcuvb Mebkntkric Glanda. (ii) Glands, (b) Cnthoters. 


picious area to secure additional detail. Vesical calculi are common to all ages. 
In one set of 21 operative cases reported in children, 18 were under 15 years of 
age and the majority wore under 8 years (Werther). Rontgenology is essen¬ 
tially the first method of examination for vesical calculi, as it entails no incon¬ 
venience or suffering of the patient. Tt gives reliable positive evidence and may 
serve the purpose of diagnosis unaided. With the improved technic errors 
are far loss frequent, ('’aution should Itc exercised with negative diagnoses for 
the pure uric acid calculi are iiioro frc(|uently found in the bladder, where they 
may originate, and they often form the nuclei of vesical calculi, although tlioy 
rarely incnnise to a large sixe without combination with other more opaque 
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inoredients. Vesical calculi may also originate in the kidney. Vfhm thie 
occurs, they pass as small stones through the ureter to the bladder and beoo^ 
the nuclei of bladder stones. Chemically, vesical calculi resemble for the mort 
part those found in the kidney. Tlio calculi rarely consist of any one material, 
but of several ingredients commonly arranged in successive layer^ one layer 
occasionally being of ono ingrctlieiit. They may Ixs of flattened ovoid or 


RIGHT LEH* 



a 

Kiu. 23 .— Haih Pin in Hladueb with Cau'ului* Koiuibd upon It. (a) Calculus. 


spherical shape, but generally smooth (see Kig. 24). Occasionally irregular 
forms, due to fixation or diverticula, are found. They may increase to a very 
large sue, but are rarely found weighing more than 0 or 7 ounc^ 

Conditions which may by their shadows cause confusion m addition to those 
mentioned under the examination of the im-tcrs are calcificatira m » 

Ions bladder, in the vasa deforentia, and iirostatic calculus. Pelvic blotch^ 
is a term a little too general in its siimificaiiw, as almost any of the entire lis 
may be so called. The term as used is usually meant to indicate calcareous 
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deposits of various siz^ that oocur in the ligaments of the pelvis (see Fig. 20). 
These shadows are usually spherical in diape, never irregularly angular, and 
the outline appears clear and sharp. In the majority of cases they are quickly 
recognized by the situation being just too far out to be in either the ureter 
or bladder, by being multiple, and many times by being in close proximity 
to the spine of the ischium. If the shadow should lie over the course of 
the ureter or within the area of the bladder, the diagnosis may he far from easy 


RIGHT left 



Fio. 24 .—Vbsicai. Calcuu. Boo (a). 


and cystoscopy may have to be resorted ta Tilting of the pelvis from above 
down during the examination or turning the body slightly upon the side may 
cause a change in the position of a vesical calculns, and sometimes in a second 
examination the calculus may show a change in regard to the situation as com¬ 
pared with that in the former ront^nogram. Difficulty is experienced in cases 
of questionable calculi by their being encysted or in a fixed position. In such 
cases cystoscopy is a groat aid, but the result of using a stone sound cannot 
always be relied upon. Foreign bodies in the bladder such as safety-pins, hair 
pins, etc., are readily recognized in the rontgenograms. When they have re- 
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mained in the bladder for a considerable length of time a calculus may be found 
upon or aroimd them (see Fig. SS3). 

Efforts have been made to accentuate the shadows of small vesical calculi 
composed of little else than uric acid and urates by indating the bladder with 
air or oaygen with the Drager-Wollenberg apparatus. This has fallen into 
disuse of late because it is a procedure not free from danger, as deaths have 
occurred from air embolism (Cohn). 

Pathological conditions of the bladder are obviously within the province of 
the cystosoopist. 

Prostatic calculi may be considered with bladder examinations on account of 
their intimate relation. These are located a little further down in tlie rdntgeno- 
grams than the bladder. They may originate from concretions in the pmstatic 
ducts or from ordinary calculi that become impacted in the pnmtiitiu jxtr- 
tion of the urethra. Tho continued* growth by deposition of ])h(wphates 
may cause such stones to become firmly fixed. Prostatic calculi originating 
in the prostatic ducts are quite common in elderly men and are rarely larger 
than the size of a pea. They usually contain enough phosphates to cast a 
definite shadow and may be single or multiple. liavasini reported a pros- 
tatic calculus weighing 10 ounces and measuring 4 x 3 x Vli inches in its 
greatest dimensions. 


ZNTESPBETATIOM OF BONTQENOORAMB 

Rontgenograms of satisfactory quality must bo obtaino<l, and it is necessary 
that the rontgenologist making the examination should have had considerable ex¬ 
perience in order to render a reliable and accurate report. Tho differential char¬ 
acteristics of bodies other than calculi, such as phleboliths, osteophytes, calcare¬ 
ous glands, etc., which produce shadows, aro mentioned in tlie examinations of 
the specified regions. Many of these shadows arc readily understood when 
they display the various differential qualities. It is in the difficult borderline 
cases that groat care must be exercised in order to pursue the proper course for 
future examinations so that accurate conclusions may be reached. One must 
be able to appreciate shadows in a rontgem^am that would ordinarily pass un¬ 
observed, but the conscientious rontgenologist will not allow the history to in¬ 
fluence him to the slightest degree other than as a general guide until after ho 
has thoroughly studied the rontgenograms. It is necessary that the rontgenolo¬ 
gist be instructed by the attending practitioner as to the nature of the examina¬ 
tion desired and the various points which he wishes to have cleared up, as the 
technic depends upon the nature of the case to be examined. Before tho final 
summing up of a case it is essential that the rontgenolopcal report be consid¬ 
ered carefully with all of the clinical and analytical data available. The re¬ 
sponsibility assumed by the rontgenologist is no small matter, and conservatism 
must be an important factor in the interpretation. Careful study of the ront- 
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genograms must be made from every point of view, as the result maj show ,i 
difFerent condition than was originally suspected. If so, a consultation with the 
attending physician or surgeon is necessary, and the advisability of studying the 
case with the rontgenological findings must b^ considered. The symptoms of 
many abdominal conditions may be atypical, for it is not uncommon in a case of 
suspected calculus to find a diseased kidney, a calculus of tlio opposite side, or a 
sacro-iliac lesion, and this would naturally suggest further investigation. In 
regard to calculi, except in very rare cases duo to a pure uric acid stone, it 
shouhl always be possible to arrive at a definite diagnosis, yet rontgenology is 
not infallible. It may be justly claimed that with the best technic the errors 
do not exceed 1 per cent, and are therefore fewer than with any other method 
of examination. 

Belation of the BSntgenologist to the Physician and Patient.—^Rontgen- 
ological examination must not bo made, unless advised by the physician attend¬ 
ing the case. 1 f the patient has no jdiysiciaii, one must bo secured and examina¬ 
tion advised before it can bo made. Information desired by the rontgenologist 
should bo obtained from, and the report of the oxamination must bo made only 
to, the attending physician. The rontgenologist never expresses an opinion or 
gives advice to the patient It is justly duo the physician who sends the case 
for examination, that the rontgenograms bo demonstrated to him and a con¬ 
sultation may be necessary before the case is completed. The patient is in no 
way concerned witli the rontgenograms or prints, as this is purely a medical 
examination and the rontgenograms are only a part of the means by which the 
result is accomplished. The rontgenograms are filed away and may bo used 
for future reference in regard to the case when requested by the attending phy¬ 
sician. Prints may bo supplied to the physician sending the case for oxamina¬ 
tion in order to make his records complete. 

The present situation in rontgenology may bo covered by the opinions of 
different writers that: 

(1) It adds a cortainty to the diagnosis of renal calculus hitherto unobtain¬ 
able and thus diffomitiates not only calculus <Iiscosc fnmi other affections of the 
kidney, but also from diseases of other abdominal oigans and bones, giving rise 
to pain, such us spinal curios, female pelvic ailments, gall-bladder affections, 
appendicitis, sacro-iiiao disease, etc. 

(2) It often makes possible an early diagnosis where the symptoms are 
slight and allows an operation to be performed at a period when tlie outlook is 
for more favorable owing to the absence of any septic complications or any ex¬ 
tensive destniction of the kidney. 

(3) It pre\’ents an undetected calculus from remaining in the kidney for a 
long time and causing an interstitial nephritis. 

(4) It may show the calculus to he on the opposite side to that to which the 
symptoms arc referable. 

(.*> 1 A calculus may be found in Iwth kidneys when tlie symptoms are on one 
side only. 
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(6) Migration of a calculua may be ahown by examinatioua made at time 
intervals. 

(7) It gives material aid in showing the siao, shape, number, and location 
of calmili whon an operation is eoiiteinpluttN). 

(8) It is important to secure as much informal inn in regard to Intth kidneys 
as possible before operation. 

Complete examination of both kidneys, both ureters, and the hiaihlur should 
be made in every case. It may be as well to bear in mind that a roiitgenologioal 
examination does not consist merely of the production of a rdntgenogram, which, 
it is assumed, will give all information in rcganl to a ease. In some oases it 
may be used to verify some point of an examination either negatively or alKrma- 
tively, and therefore may be only a part of the whole examination whore the 
rontgenological report must be considered witli all of the clinical and analytical 
data. 
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OPERATIONS UPON THE PROSTATE GLAND 



CHAPTER XIV 


OPEBATIONS UPON THE PBOSTATE OLAND 
J. Bentley SqnxEB 

Zndioatioiu.—Three pathologic conditionB produce the main indications for 
operation upon the prostate gland, which, in order of their frequency of oo< 
currence, are: benign degenerative changes causing a disturbance in the act 
of urination, suppuration within the organ, and malignant growth. 

The indications for operation in suppurative processes within the pros* 
tate it is unnecessary to discuss, as it is an axiom of surgery to evacuate 
pus wherever found; and experience has proved beyond doubt that spontaneous 
rupture of an abscess of the prostate is fraught with complications rarely 
to be encountered after surgical drainage. 

On the other hand, indications for operation upon the prostate when benign 
or malignant degenerative changes have taken place arc still open to some 
discussion. Happily, however, recent improvement in operative technic n(H)n 
the prostate and the knowledge of the importance of preparatory treatment of 
the patient have removed many of the operative dangers. 

Considering the question of indication for operation in benign hypertrophy 
of the prostate causing obstruction to urination, one indication is solf*evideat, 
namely, relief of the obstnietion. The question at once resolves itself into an 
operative or non-operative solution—either catheter life or some form of sur¬ 
gical maneuver to overcome the obstruction. 

A point to be taken into oonsideration, and one not generally suiBdently well 
appreciated, is that, from a collection of reliable data, the percentage of mortality dtM 
to catheter life exceeds that of prostatectomy at the hands of competent operators. 

In order to add testimony to the aforementioned statement, the vital statis¬ 
tics of a series of patients suffering from varying degrees of prostatio obstruc¬ 
tion who were not subjected to operation, as well as those of the operative 
eases, are here given. 

The coses selected for study were those who had been under my care daring 
the past 4 years and whose histories I have been able to follow up to the time 
of death mr to the present. Thirty patients suffered from benign hypertrophy 
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and 5 from malignant disease. Seventeen were upon catheter life, using the 
catheter only during the attacks of acute retention, once or twice a day to 
relievo overdistontion, or depending entirely upon the catheter. Of these 
17, 14 liuve died, with an average duration of life of 2 years and 10 months 
after coiuuieiiciiig catheter life. 

Included in the list, is one exception, uainoly, a patient who had lived 1.'* 
yeiirs after iM'ginning the use of the catheter and died of an inteccurrent dis- 
ea.se, pneuinonia. Death in 12 cases was diretitly traceable to a suppurative 
reiial lesion, nephritis plus sepsis. One died of apoplexy. Three are living, 
2 at the end of 1 year and 1 at the end of 5 years. 

Of the patients not upon catheter life, the mortality during the same 
period of observation as with the others has shown a great differenee. 

Fifty per cent, are living, and of the 50 per cent, who have died, the 
average length of life after the onset of obstructive symptoms has been 4 years' 
and 8 months. 

If any conclusion could bo drawn from these cases, it would be summed up 
about as follows: 

Fifty per cent, of unoporated patients will die within 5 years from the 
onset of obstnictive symptoms where catheter life is not necessary. The be¬ 
ginning of catheter life shortens this expectation of life almost 50 per cent. 
(2 years and 8 months), and increases the mortality to 66 2/3 per cent, within 
the shortened period. 

As the question of percentage of mortality between operative and non- 
operative treatment of prostatic obstruction can bo definitely decided in 
favor of oporatiou, it only remains to decide which operative procedure is most 
applicable to the individual case and at which stage of the disease’s progress 
ojwratioii is Imst indicated. 

During the first stage of urinary obstruction due to prostatic hypertrophy, 
the symptoms resemble those of itrethral stricture, a slowness in starting the 
flow of urine, a tendency to urinate in instalments, and at times a slight loss 
of control. Examination at this time may disclose merely slightly diminished 
capacity of the bladder, a few cubic centimeters of residual urine, with cysto- 
seopic findings of only inuacular hypertrophy in the bladder wall. It may be 
ditHcult to couviiice oneself that operation should lx; advised at this time, 
osiMMually ais the obstructing nodules of pnmtatic tissue may bo so situated 
in the urethra or so small as to render the diagnosis impossible. 

Presenting such a train of symptoms, a patient should be kept under close 
observation and if evidence of impaired compensation of the bladder muscle 
apixmrs, operation should bo advised at once. 

This beginning seisaud stage of the disease is the most desirable moment for opera¬ 
tion for B number of reasons: The kidneys have not been long subjeeted to the effects 
of back pressure. The patient has not had his general health undermined from loss 
of shv|;—duo to nocturnal calls to evacuate the bladder. If 25 per cent of cases of 
prostatic obstruction are liable to be of malignant nature, the ehonce of cure by re- 
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moval is greatest at this time. And finally, the disease is of a progressive nature with 
little hope of spontaneous cure or improvement. The most important point to be 
emphasised in this connection is that the sise of tho prostate, as felt by rectal ex¬ 
amination or as outlined by cystoscopic examination, is not the determining indica¬ 
tion for operation; but the effect that the obstruction to urination is producing upon 
the bladder and kidn^ of the individuaL 


In the later stages of prostatic obstruction, other factors will obviously in¬ 
fluence the time for operative intervention. These features will l»o con¬ 
sidered in detail under treatment of the patient prior to operation. 

The indications for operation in malignant disease of tho prostate must bo 
determined by the extent of the disease and the syuiptoins it is causing. If 
an early diagnosis has been made, removal should certainly lie attempted 
irrespective of symptoms. In the later stages operation often rtmdcrs tho pa¬ 
tient more comfortable by removing tho obstruction to urination, oven though 
death is the inevitable outcome. 


OPERATION FOR THE REUEP OF URINART OBSTRUCTION 

PBOSTATEOTOMT 

Anatomical Points.—Our <*ouecptioii of tlu> anatomic. eliaugi*s which tho 
prostate undergoes during the phenomena of hypertrophy has laxm nnit«>rially 
changed during recimt years. 'I'liis has licen largely due to the rcs«*areh wtirk 
of Tandler and Zuckerkandl. In n (mmpndienaive H«*ries of «lisH(>ctions they 
proved that enlargement always begins in the glandular tissue situated around 
the urethra and behind tho verumontannm. 

The median lobe is now known to l)c a distinct and definite division in 
the glandular development of the prostate, and is so constant a fu(d.or in tho 
production of urinary obstruction that it is time that its full significance 
Avero recognized. 

Fully to appreciate the phenomena of prostatic hypertmphy, a kuowlcdgo 
of certain cinbryologio phases in the development of the gland is essential. As 
early as the tliird month of intra-utcrino gestation, the incsoblostic tissue 
around the lower ends of the Miilloriau and Wolffian ducts becomes thickened, 
in the situation of tlie wall of tho primitive urethra (Wilwm and McGrath). 
The epithelium of tho sinus urogenitalis throws off 3 groups of buds on each 
side. Two of these are on tho dorsal aspect of tho urethra, beginning as a 
single mgss and later dividing into a cranial and a caudal group. One is on 
the anterior aspect .of the urethra. 

The anterior group atrophies at an early period and is usually absent in 
the adult These buds consist of epithelial tissue lying in a mass of mcsoblas- 
tie tissue and do not acquire a lumen until after birth. 

As the prostate develops to its final normal state, differentiation takes 
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place in these different groups of glandular tissue so that definite zones ap¬ 
pear. If the musculoconneotive tissue is dissected away from the gland, 
separate lobes may be differentiated as follows: A small anterior group; -j 
lateral groups; an interposed median lobe; and a posterior lobe or commissure. 

The lobules of the different groups have fixed points for the emptying of 
their excretory ducts into the urethra, and for this reason the designation of 
lobes to the various groups may be given. The excretory ducts of the anterior 
lobe empty into the prostatic urethra on its anterior wall opposite the yeni- 
montannm, tlie ducts of the median and lateral lobes on the floor and sides. 

The prostate is penetrated by the urethra and the ejaculatory ducts. At 
the base of the prostate these canals are separated by the median lobe, but are 
united anteriorly at the situation of the verumontannm. 

In the majority of cases of prostatic enlargement this wedge-shaped 
of glandular tissue, the median lobe, is the starting point of hypertrophy and 
becomes the main factor in the production of urinary obstruction. The floor 
of the prostutic urethra is in relation to this lobe from the internal meatus to 
the colliculus. Anterior to the colliculus, the prostatio urethra is in relation 
to the posterior lobe or commissure. The urethra is not connected to the 
prostate gland by any ducts in front of the colliculus—at least, in cases of hy¬ 
pertrophy. 

In regard to the morphology of prostatic hypertrophy, Runge and Chiari, 
in their recent research, have proved that in the largest percentage of enlarged 
prostates the process is an adenomatous overgrowth, independent of inflamma¬ 
tion and neoplastic in character. 

Another fact is pertinent, that there is no anatomical capsule to the 
prostate, when cH)ii8iderod from a surgical point of view. The line of cleavage 
which simulates a capsule during operative removal is merely a layer of com¬ 
pressed glandular tissue at the periphery of the enlarging lobe. Such being 
the case, the portion of the prostate removed during operation is the adeno¬ 
matous overgrowth of the centrally situated secreting glandular zones; the 
lobes of the prostate which are intimately associated with the urethra through 
tlm prostatic ducts, namely the lateral and median lobes. 

Further, during the process of hypertrophy, the prostate, from being entirely 
an extravesical organ, becomes an intra- and extravesical one. The internal 
sphincter of the bladder has changed its position from apposition to the base 
of the prostate to a position encircling it. 

Bettor to understand tbe mechanics of urinary obstruction due to prostatio 
hypertrophy, lot us consider the various lobes of glandular tissue which com¬ 
pose the prostate as being inclosed in a cone (Fig. 1). The sides of the cone 
are formed of dense, unyielding vesicorectal fascia, the apex by the external 
sphincter muscle, and the base by the internal sphincter muscle. We will now 
suppose that the phenomenon of hypertrophy takes place in 1 or more of the 
lobes contained in this cone. Up to a certain point of enlargement the prostate 
will be contained within the cone, then it will force its way out, and follow the 
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|{tia of least resistance. This line of least resistance will be into tlio bladder, 
through perforation of the internal sphincter, since lateral advancement is lim- 



FlO. 1.—niAOHAMMATir HkI.ATM.N OP KNI.All<ilS.l PlMmTATK nKF<IIIK nK.-<l»IINIl INTMAVBHIOAI. 

ited b.y the .Icnse capsule of nvtovcsical fas.-ia and aiderior advanccnient by the 

tvianpnlar liftaineiit (Kifi. 2). , • ii 

The internal sjdiinctcr is fon-ed «»ntaidci flic prostate ns the enlarguiK IoImj 



Fta. 2.-BBaniinKO Eniaiwwiisnt or Pbostatb. Doited line repPMCnUng the nomml posiUou of 

proHtatic buo and ejaculatory ducla. 
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Fia. a. —FoimiKR Dkiirbe or Knmrcibmbnt or Fucirtatk. IntcrnHl Rphinolrr^muRclu iliHpIneed 

oiilwiinl; IhMtr of iinithni niiiiml. 

iiisinnntcH itnolf into tho blucMnr iMttwetni it ninl the bladder inucons incinbrnne 

(Fifr 3). 

RoniOTnbcrin;r tliut tlio glandninr aoncs in contact witli tliat portion of the 
urethra which ia involved in the vceicul neck arc the coinincncin^ points of 
hypertrophy, it is seen that it rc<|nirc8 but little increase in the size of these 



Fio. 4.— ^Further Dkorek or Enlarorueht or Phobtatb. Internal qphincter constrlota pmatata; 
obBlnirliim to internal meatus ia complete; ejaculatory ducts displaced downwanl. 
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lobules, by pushing up from the floor of the prostatic urethra just at the in¬ 
ternal meatus, to close effectually the bladilcr outlet to the flow of urine (Fig. 

4 ). • 

Assuming that all obstructions to urination occurring in the course of true 
prostatic hypertrophies are due to the enlargement of the glandular zones which 
lie between the urethra and the ejaculatory ducts and alswe the voruniontanuni, 
wo may expect to find the ejaculatory ducts ]>uslu>d downward by the hyjwr- 
trophy. They are covered by a layer <»f coinprt'ssctl prostatic tissue, arc l)vlow 
the line of cleavage, and may escape injury <luring enucleation of the pnwtatc. 
Hypertrophy of all parts of the prostate is never eiu'ountenul, and atrophy of 
certain parts is always co-existent with hypertrophy. 'I'be posterior lobo of tho 
prostate is rarely involved in hypertrophy, ainl, in fact, is usually in a eomli- 
tion of pressure atrophy. 

This pressure atrophy probably explains the absence of glandular tissue in 
the posterior lobe of the hypcrtrophicil prostate, in view of the fact that glandu¬ 
lar tissue docs exist in the posterior lolw of the prostattf at the time of birth. 

This brief outline of some of the more important anatomic chang(‘s in tho 
prostate incident to bypt'rtrophy lias been taken up Iwause a knowledge of 
them has a distinct iK'iiring ujmiu the t]nestion of the ••lioii’o of method of operat¬ 
ing for removal of tin* prostate. 'Pliis will lie referred to later under choice of 
operative methods. 

An unusual type of hyiK'rtrojdiy is sometimes en(‘onntenHi, in which tho 
hypertrophic changes are limited to the lateral Io1k*s with no ctdargmncnt of tho 
mcKlian glandular zones. 'I'lie mechanics of urinary obstruction are different in 
these cases, since the 1o1k*s do not project into the bladder by piercing the in¬ 
ternal sphincter muscle but enter outside the mnscle. The muscle is thinned 
and remains encircling the prostatic urethra, and urinary obstruction is proba¬ 
bly produced by compression of the prostatic uretbra. 

For an exlianstive ex|Misition of the subject of anatomic ebanges in the pros¬ 
tate due to bypertnijtby, the reader is din*ctcd to the classii* monographs of 
Tandicr nnd Znckcrkandl f l), Wilson and McCIratb (til, and l.ow8lcy (JJ). 

Choice of Operative Hethods.—(’oniparing the 2 methods of operative ap- 
pmwh to the prostate, namely, the ficrineal and suprapubic rontcM, miieb may 
bo saiil in favor of each. 

Scarcely 2.''i years ago. surgical removal of the prostate was an unknown pro¬ 
cedure, but since the time of Helfield's, Dittd’s and Mcdill’s early suprapubic 
partial prostatet'tomies and the early poriiieal oprations of Ferguson, Billroth 
and (lonlcy, the (piestion of tho relative merits of each has ever licen pnaluetivo 
of dist'ussion. 

The early operations wore ineompletc. and it I'cinaiiuid for (iiNvlfellow, in 
1801, to demonstrate the first total perineal ]»rostatectomy, and for Fuller, in 
1894, to demonstrate the r«*moval of the entire gland by the suprapubic route. 

Due largely to the writings of Fuller aiul Freyer u|M>n suprapubic nnd 
Proust and Young upon perineal operations, strong adherents have Vs’cn won 
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over to each method. For-yean the method of operative approach has been the 
one most discussed while important factors more dircctlj bearing upon the ques¬ 
tion of operative fatality have been ignored. Suprapubic prostatectomy was at 
first considered the operation of election, and then for a period the perineal 
route claimed considerable favor. It is only now, after 20 years’ experience, 
that we are arriving at definite scientific conclusions concerning the matter. 
The oriterimi of judgment during tlte past has always been the comparative 
operative mortality of the 2 methods, and from a careful comparison of statis- 
fics, the results have seemed to favor the perineal advocates. 

A number of influences have produced this apparent increased operative risk 
in suprapubic work. Notably among them is the fact that men have attempted 
the more simple suprapubic operation who have not been qualified to perform 
any type of prostatectomy—and hence the dire results. If the mortality rec¬ 
ords of surgeons equally skilled are compared, the percentage will not vary be¬ 
tween the perineal and suprapubic operations. 

Freyer, in 1912, reported 1,000 suprapubic operations with a 61/4 per cent, 
mortality. For 100 consecutive cases the mortality has been 3 per cent. 

Toung has reported 200 cases with approximately the same rate of mortality. I 
would not leave the impression that I believe the real mortality of prostatectomy, 
meaning the mortality rate as it appears in the records of general hospitals, nearly 
approximates this low average. It is very much gmitor, and nearer 20 than even 
10 per cent. Only at the hands of expert surgeons of wide experience in treating 
prostatiques may any such low mortality as 3 per cent, be hoped for. 

Pago gives the mortality of prostatectomy in 4 T.,ondnn hospitals, fn>ni 190G 
to 1910, as 21.5 per cent.; 26 cases were operated upon, of which 16 died. 

At the 1911 meeting of 1’Association d’Urologie Internationale, Rovstng 
reported 26 prostatectomies, performed by himself, with a mortality of 16 per 
cent., and said: 

“We must not ourselves be led into believing that this (mortality report of Freyer 
and Toung) is tho mil mortality of the operation ns regards the great number of sur¬ 
geons; you will find a far higher rate of mortality from this operation in the wards 
of tho large hospitals all the world over. In my opinion, this is not due to different 
twhnie as eompared with that of the siieeinlist, iierhaps, least of all so, but far more 
to the advanced stages of the disease of tho eases. The true mortality certainly cannot 
be estimated at less than 10 to 20 per cent.” 

Henry Wado in his monograph on Prostatism, from research conducted in 
the l4iboratorioa of the Royal Coll<^ of Surgeons of Edinburgh (5), says: 

“Those statistics showing the mortality attending the treatment of prostatism are 
not reported by me to support the advocates of any of the alternative routes of opera¬ 
tion employed, and T do not ask that undue importance be attached to them. What 
to me appears to be of great moment is the fact that the mortality attending prostatec¬ 
tomy, as practiced in general hospitals, haa not shown in recent yean that degree of 
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reduction we might have been led to expect and what ia of greater moment ia that 
eaaea are occaaioiially aeon that in the light of our preaent knowledge appear eminmitly 
to juatify operative treatment. The operation pmvea aimple and uii<«mplicated, and 
atill the patient dies from eaiiaea that would appear to Im virtually unavoidable.” 

In a paper read before the Medical Society of the State of New York, in 
January, 1900, I detailed the fatalities occurring in a aerica of 100 opiwationa 
for removal of the prostate gland. Of these 100 cases, 71 were operat^ by the 
perineal and 29 by the snprapubic route. 

Death, as a probable result of operation, took phu’e in 7 instances, 4 follow¬ 
ing suprapubic and .‘1 perineal operations. 

Another series was reportc«l by ino Injfon^ the .\nicricnn Assm-iation «»f 
Ocnito-rTrinary Surgeons in Alay, lillA, the vital statistics of which wen) ns 
follows: 

This group included 110 cases, operate<I upon .<iiiu*c 1909, where it has been 
possible to follow the operative result from the time of operation to that of the 
report. Among the living, no case had been includiHl that had not'lived at least 
1 year from date of operation. 

With the exception of :j patients operated by the perineal method, supra¬ 
pubic intra-uretcral cnuelcatiou of the prostato ha<l been the operation of elec¬ 
tion. 


Ages: 

From .50 years of age. 5 

From .50 to (SO years of age . 20 

From 60 to 70 years of ago . 67 

From 70 to SO years of age . 16 

From 80 to 90 years of age . 6 


110 

Thirty-six patients had suffcrctl from primary symptoms only, and 74 from 
primary an«l sccomlary. Forty-one ha«l lajcti living catheter livtjs, exclusive of 
those who have had the catheter used in the treatment of the bladder and kid¬ 
neys preparatory to operation. 


Pathological changes tn the gland: 

Symmetrical adenomatous hypertrophy. 62 coses 

laical median lobe obstruction. 18 cases 

Fibrous . 17 cases 

Carcinoma . 10 cases 

Tuberculosis . 2 cases 

Calculous . 1 COSO 


Complicaliom: Calculi were present in 14 cases; strictures of the urethra 
in 8 cases. Strictures of the urethra complicated the case of calculous prostate. 
One case of median lobe obstruction in a Chinaman was complicated by urethral 
strictures (perineal operation). 
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One case of symmetrical hypertrophy was complicated by strictures. A 
primary urethrotomy had been performed 4 years before the prostatectomy. 
Recurrent vesical <?sl<!iili were present before and after urethrotomj'. There 
Imd been no retnirronee of enleiili following pr<».statcH;toiny after a period of 4 
years. 

Ihe Operative Deaths: Exclusive of the JO eases of carcinoma, there were 
7 deatbs occurring in from 12 hours to 1 week following operation. 


Patusnt 

hTlT.V 

M.O... 
M. T... 
P. Ji.... 
P. R.... 
P.H.... 
B.D... 


Auk 

Tihk ArncB OrEBAnos 

73 

12 hours after operation.. 

68 

12 hours after operation.. 

8U 

12 hours after operation.. 

.<>8 

5 days after o])eration... 

71 

5 days after operation... 

63 

5 days after operation... 

65 

7 days after operation... 


Causb ov Dbatr 

Shock 

Shock 


Shock, postoperative hemorrhage 
Anuria 

Pulmonary emlmlus 
Pulmonary embolus 
Anuria 


Deaths Occurring after Vonvalescence from Operation to the Time of Re¬ 
port: Exclusive of the cases of carcinoma, 0 deaths occurred in from 2 months 
to 3 years after operation. 


Patient 

Auk 

D.K. 

71 

8.N. 

73 

G. N. 

65 

A. 8. 

61) 

W. R. 

(iO 

H. y. 

63 


Tma AmB Opbbation 

2 months. 

4inonths. 

IS inonths. 

2 years. 

2 years. 

3 years. 


Caubb or Death 

Acute gastro-cntcritis 
lOndartcritis, nepluitis 
Kndartcritis, nephritis 
Apoplexy 

JCndurteritis, nephritis 
Dialietcs 


These statistics from my own experience would seem to further substantiate 
my belief that the method of apprtmeh for excision of the gland docs not greatly 
inflnciue the mortality rate of prostutic removal. 

Doaver (1) states his position as follows: 


“In short, it is my contention, based upon personal experience and examination of 
the results of others, that the mortality of the two operations per »e is approximately 
equal and that the factors influencing mortality are less to be sought for in the opera¬ 
tion itself than in extraneous conditions, the most important of which are (1) the 
selection of the patient, either conscious selection on the part of the surgeon or un- 
eonseious, owing to the character of his practice; (2) to the preliminary preparation 
of the patient for operation ; (3) to the skill of the operator, and Anally, to rational 
after-treatment.” 

Tf, then, the operative mortality may be eliminated as a factor in choice of 
method, what shall be the main deciding feature? The answer is that the 
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ohoioe of operation most be decided by the type of the diieaM preiented by the 
individnal oaae or by the presence of existing complications. To elucidate, 3 
main varieties of disease lead tc» prostatism: (a) prostutie hypertnipliy or 
adenomatous outgrowth; (b) chronic interstitial prostatitis or prostatic fibrosis; 
(c) prostatic carcinoma. 

About 80 per cent, of all cases will come under the first heading, namely, 
prostatic hypertrophy. 

Tandler arid Ziickerkandl have proveil that without exception hyjx?rtr«>phy 
affects the portion of the prostate turned toward tlie bladder and that the gland 
early develoj)a an intravesical j)n>j(H-tion, the true cans«* of obstruction. 

This tyjKJ of dis(.>as(*, basing our judgment u|Hin anatomic reasons, should, 
therebtiv, Im‘ removed by the transvesical suprapubic nietbod. 

The swmd type of the diseas«>, chronic interstitial ])roslalitis, where the 
glami has undergone libnuis changes producing constrii'tion of the vesical neck, 
is more easily ilealt with by perineal route or by some form of transurethral 
operation. The very early cases of juin* hypertrophy, with the obstructing 
lobuh>s still within the urethra, may also Is* similarly operated. 

I’rostatic can*inoma, if diagnosticated in its incipicncy, had be.st I»e o[M’rati‘d 
by the perineal method, since it usually first makes its ap|H'arauce in the |mis- 
terior lobe of the gland. In extensive carcinoma of the pntstate, with or with¬ 
out vesical iuvolvenu'ut, su])rapubic o|M‘ration is indicated. (’oniph*te extirpa¬ 
tion of the growth may Im‘ im|s>ssible in such ii cast*, but an op|M»rtunity to 
employ a numlHT of conservative* priwedun's is thereby given, which may add 
greatly to tin* patient's (*omfort as w«*ll as to the predongation of life*. 

A (*onii)lii*ation of ])rostatism, strongly indie*ating suprapubic o{)eration, is 
calculous elis(*ase of the bladder. 


SII eu A I* I ' m e ; I ’ lee )s r a r K( ’to m v 

Instruments.— The iustrumeuts re*epiiri*il eire*: scal|H*1, arte*ry foi*ecps, s<*.ia- 
.sors. iibdominal skin ii>tractors, ne*(*dle holders, -J si;ef*s of enrveel n(*(*dlcM, jind ii 
rublH*r drainage' tulie of calilM*r -ft) K. 

Preliminary Precautions. —In p(*rforming prostate*ctomieH, in most iimtnne*x*s 
we are dealing with a class of patients who can little withstand any surgical 
procedure, and alisolutely cannot stand any o|N*rjition which iiexx*8situteH pro¬ 
longed nar<*oai8. For this reason alone no ili*tail of te*i*hnie*, should Isi over¬ 
looked which will aid in lessening the time the patient is subjected to anesthesia 
during operation. 

Death following prostatectomy by any method is usually (mused by shock, 
renal insufficiency or pulmonary or e*ardiovas<*ular eomplicatieni. Sh(Krk follow¬ 
ing any surgical operation, leaving h(*iiiorriiage out of consideration, is in direeet 
pro])nrtion to the length of time reepiireel to |H*rform it and the* ainemnt of anr*s- 
thctic the patient eonsnmes. The ability of the kidney to properly functionate; 
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i(also reduced fy prolonged anesthesia; therefore, indications exist for a rapid 
operation as well as for the oonserration of the vitality of the patient in every 
way before, daring and after the operation. 

The technic which has araitly improved my results I shall give at length, as the 
carrying out of the little details is so essential I am not trying to place before you 
a new operation for prostatectomy, but to show what I consider to be the points which 
ate of importance in performing suprapubic prostatectomy, and some of the reasons 
for their importance. 

In outlining this technic, we will assume that the patient to be operated 
upon is suffering from simple enlargement of the prostate without complications. 
Twenty-four hours previous to the operation the abdomen and pubes are shaved 
and thoroughly washed with green soap, and a dry sterile drewing applied. At 
the time of operation the patient is brought to the operating room and placed 
upon the table and the bladder is irrigated and distended with a sufficient 
amount of fluid. The operative field is stcrili^cod by the tincture of iodin, 
3 per cent., method. Sterile towels are placed on the patient, and he is made 
ready for operation before anesthesia is commenced. The advantage of this 
method of preparation is that the patient is not compelled to lie in a pool of 
water with the opportunity of a chilling of his body surface as by the old 
method of sterilisation, where the final preparation consisted in soap and water 
scrubbing of the patient’s abdomen, and application of alcohol and ether and 
solutions of bichlorid of mercury to the parts after the patient is under the 
anesthetic. Instead, he is kept warm and dry right up to the time when the 
incision is made. 

After all preliminary preparation has been completed and the towels ar¬ 
ranged, the surgeon is ready to commciKW operating, and not until then, is 
the anesthetic started. 

Ideal Anesthetio. —My proforonco for anesthetic is nitrous oxid and oxygen. 
It requires, uufortiuiately, complicated apparatus and an anesthetist specially 
train^ in its use. Full doses of morphin and scopolamin are given 1 hour be- 
foro the time of operation. If for any reason the operation needs to be pro¬ 
longed, other may substituted. 

Crile's method of induction of anesthesia along the principles of anoci- 
association bids fair to supplant the use of nitrous oxid alone in those cases 
vrhere the treatment of known existing complications will be time' con¬ 
suming. 

The use of ether in nrol(^ has a distinct disadvantage; many patients dio 
from destroyed cardiac compensation produced by an exacerbation of a chronic 
lung lesion induced by this anesthetic. Chloroform is probably less dangerous, 
if administered by one skilled in its use. 

Spinal anesthesia is again being considered by a number of entbusiastio observers 
as the ideal method of anesthesia for urologpc operations below the umbilicus. Sur¬ 
gical shook is claimed to be largely dliminated ^ this method. Oabot, who has had 
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an extensive experience with the administration of spinal anesthesia leportod at fol¬ 
lows, before the 1914 meeting of 1*Association Internationale d’Urologie: 

"In general surgery the use of spinal anesthesia has eonsiderable limitations. 
Although a large amount of work has been done by many competent observers, con¬ 
viction is still lacking that spinal anesthesia can be used with reasonable safety for 
operations above the level of the umbilicus. Even with a comparatively low puncture 
in the second or even third lumbar interspace, ancsthesin is fmiucntly obtained up to 
the level of the nipple or even a little higher, but the upper limits of this auestlmia 
are uncertain. The anesthesia at these limits is incomplete, and one is likely to en¬ 
counter the area of hyperesthesia which exists at the upper limits of the anesthetic 
zone. This limitation necessarily excludes a large proportion of the operations in gen¬ 
eral surgery but by the same token it does not interfere with a large proportion of the 
operations of urology. 

“The second consideration in general surgery is the risk. In spita of tho largo 
amount of work already done and the freiiuent inialitieations of Uvhnie hjoking to 
an increase in safety, we believe that it still remains a fact that for persons whoso con¬ 
dition gives no c’ontru-indieation to general anesthMia the in<‘th(Kl of spinal anesthesia 
is considerably more dangerous. Eigiires will not U> at hand for some timo to eoiiie, 
which will enable us to compare this method with that of general anesthesia in a iiuni- 
ber of coses suffieiently large to justify safe <s>iielusioiis. On the other hand, for 
children, young jteople ami adults of less than inhldln age, the general anesthetiea arc 
so safe as to make the use of spinal anesthesia a piece of experimentation, in which 
the surgeon ought nut to indulge. It will be seen, however, that these objections, 
which will frccpiently bar spinal aiu*sth<>sia in general nurgi‘ry, arc iniieli diminished 
or do not exist at all in urology. We linvo already shown that the majority of our 
patients have lesions of the kidney, heart, or lung, which greatly increase tho dangers 
of general anesthesia. We have Hlren<ly shown that on account of their age, with 
necessarily lowennl kidney function, our iiatients arc more likely to be unfavorably 
aiTected by shock than are the patients of the general surgeon, and finally, a con¬ 
siderable proportion of our operations arc done below the level of the umbilicus. It 
therefore follows that tho objections which limit the use of spinal anesthesia in gen¬ 
eral surgery arc largely inoperative hen'. The dangers of ether in irritateil conditions 
of the lung and in jaitients with high blood-pressure, the dangers of chloroform in 
patients with chnmic endoeanlitis and tho dangers of gas and oxygon in patients with 
disease of the canlio-vasculnr system, are such that if even wo admit an anesthetic 
mortality for spinal anesthesia as high as 1 in 1,000, it may still mnain the anea- 
thetic of election. These facts shouhl be clearly uiiderstocal. It is not neceaoary for 
us to show that in a large number of eases of all kinds the mortality accompanying 
its use is as low even ns the most dangerous of the general anesthetics, chloroform. 
We are of necessity dealing with patients having very special ancsthetio peculiarities 
and I am firmly of the opinion that in many of these patients it is less dangerous than 
any of the general anesthetics, even granting against it the mmt unfavorable igurea, 
and finally, its effect upon shock production must not be overlooked." 

Operative Technic.— step i.—The bladder is thoroughly irrigated and dis¬ 
tended with strength boric acid solution. 

STEP 2.—An abdominal incision 7 to 10 cm. (3 to 4 in.) in length is made, 
extending from below the umbilicus to the pubes. This incision divides the 
skin and fascia and exposes the sheath of the rectus. The anterior dieath of 
the rectus is divided, its muscle fibers are separated, and the fibers of the 
pyramidalis muscle divided. Blunt dissection opens upon the prevesical space. 
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suprapubic sinus. A glance at Figures 8 and a will e.\plaiu the reastm at lUiw. 
If the opening is made lower down Whiiid the pubic lH)ne, through fear of in¬ 
juring the peritoneum or otherwise (Fig. 7). when the patient’s eouvaleseeiioe 



Fw. 6 .-Th« PB01.KK Uk ation of Hlaookh Incision -IIioii I f Nnai. tiik I^:H1T..NKAI. Hkflk.tion, 


permits him to assimie an upright jxisition, the hladiliT oiHUiing of the supra¬ 
pubic sinus is in a relativck dci»endent portion of the bladder, thus facilitating 
the constant escape of urine through the sinus. Such n condition will undonbt- 



Km. 7 .—Impropbb I/ication ok Hladobk Isi'ikion. 


«llv increase the length of time necc<sarv for healing to take place. This is 
especially true in patients who have relaxed alMhaniiial wills with large dilated 

bladders. 
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BTBa> «: BNUCJLBATION OP THE PB08TATE.— Thifl method of enucleation 
can be readily understood by referring to the accompanying series of illustra¬ 
tions. 

In Figure 10 is shown the symmetrically enlarged prostate projecting into 



Tto. S, — Counw or Surus ArritR Improfbb Bladder Incision. 

the bladder, raising the urethral orifice and displacing tho internal sphincter 
muscle outward away from tho urethra. The lateral lolies are seen to lie in 
apposition just above tho meatus. 

Figure 11: Enucleation is commenced by pushing the finger into the in- 



Eto. 9.— Comna op Sums Arna Corrrot Bladder Incision. 


ternal meatus and breaking throu^ the roof of the urethra at tho point where 
the lateral lobes lie in apposition. The finger is necessarily within the en¬ 
circling fibers of tho sphincter. 

Figure 12; The finger frees the lateral lobe in front and at the side, apd 
the lobe is delivered into the bladder. 
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Figure 13: The finger is carried around below the median lobe, the other 
lateral lobe is then loosened (Fig. 14), the prostate is tipped up in the bladder 
(Fig. 15), and the urethra severed close to the median lobe, posterior to the 
colliculus. An irregular cone-shaped cavity remains, lined with compressed 
prostatic tissue covering the uninjured ejaculatory ducts. The internal sphinc¬ 
ter remains intact and soon contracts to its normal caliber. The cavity pro- 



Fio. 12 .—I’rostatk Bnuuleatiun (2). 


dncod by removal of the prostate eventually contracts and repair becomes com¬ 
plete by the torn mucous membrane of the bladder uniting with that of the 
severed urethra. An assistant steadies the prostate through the rectum during 
enucleation. The operator should not do so, as it interferes with the imme¬ 
diate mmplction of the operation because of th(> necessity of restcrilization of 
the hands and changing of gloves. 

STEP 7; THE CONTROL OP HEMORRHAOB.— Having removed the prostate 
fnun the bladder, considerable hemorrhage is at once encountered. The bleed¬ 
ing comes from the region of the cavity forinc<l by the removal of the gland and 
also from the tom edges of the bladder around the internal sphincter muscle. 
Ordinarily, a long strip of gattae wrung out in very hot salt solution and then 
packed into the cavity will suffice to check any active hemorrhage iu a few min¬ 
utes. Before the drainage tube is sutured into place and the bladder wound 
closed, this is removed. 

Additional semirity against posto|>(>rntivc hemorrhage may lie obtained by 
a number of devices. A catheter placed in the urethra and extending well into 
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the bladder, with its bladder end wound with gauae^ may be used; when the 
gauze-wrapped end is pulled into the proatatio cavity, the bleeding will be con¬ 
trolled. An objection is that a large unclosed bladder wound must be left to 
ensure the easy removal of the catheter. Cabot used a number of deep sutures 
to approximate the tom edge of the bladder and the walls of the prostatic cavitv 
to check hemorrhage. 

Keyes introduces a suture through the perineum, by means of a Roverdin 



Via. 15.— EmicuiATioK or Phobtatb CoMPLCTiiD. Urethra seen at bottom of prostate cavity. 
Internal sphincter muscle undamnited. 


needle guided into the deep urethra by a staff. This is then brought into 
the bladder, transfixes the lower border of the cut bladder mucosa, and is 
withdrawn. The process is repeated and this gives a firm traction suture 
upon the lower lip of the upper boundary of the prostatic cavity. The 
perineal ends of the suture are tied over a gauze roll. Traction exerted 
in this manner upon the bladder neck has licen successful in controlling 
hemorrhage. 

Ixiwer carefully packs the bladder neck and prostatic cavity in an effort to 
approximate the tom edges of the internal sphincter to the walls of the prostatic 
cavity. Attempts have even been made to suture the tom internal sphincter to 
the tom remnant of prostatic urethra anterior to the voni. This, however, is 
rarely possible. Hagner has made use of an iniiatablo robber bulb attached to 
the end of a rubber tube to accomplish a similar purpose. The technic of its 
employment is as follows: After the prostate has been removed, a specially con- 
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atnioted sound is introduced into the bladder thrmigb the urethra. The rubber 
tube is slipped over the end of the sound and pulled out of the bladder through 
the urethra, leaving the deflated bulb in the bladder. Further traction upon the 
deflated end of the tube pulls the rubber bulb into the prostatic cavity. The 
bulb is then inflated, and the pressure thus exerted upon the bladder neck eon* 
trols the hemorrhage. A suture attached to the bladder end of tho bulb and 



Fla. 16.—nUAIHAOS IN POHITION AT UPPCS AnOLN Of BlADDIE WOVMD. 


brought out through a large suprapubic drainage tube allows of suliscquent ro- 
nioval of the bulb and tulic. 

If a proper careful enucleation of the prostate is performed, I have rarely 
found any of these devices necessary. However, us many surgeons believe that 
routine precautions against postoperative hciiiorrhagc arc imperative in those 
cases, any of the metboils mentioned may be found useful. 

STEP 8: CLOSURE.— The 8ubse(|ucnt steps of tho operation are completed 
as follows: A drainagp tulic is inserted into the bladder at tho upper angle of 
the bladder wound and the lower angle sutured tightly up to the tube, for rea¬ 
sons which I have already mentioned in speaking of persistent flstuln following 
prostatectomy (Fig. IG). A cigarette drain is introduced at the lower angle of 
the abdominal wound down to the prevesical space. The abdominal wound is 
closed by a few fignrc-nf-eiifltt silkworm-gut sutures, one loop approximating the 
fascia and the other loop the skin (Fig. 17). 

Xethod of Fuller and Freyer. —In the field of suprapubic prostatectomy 2 
other distinct types of prostatic enucleation are widely used. The first is that 
of Fuller, of the American, and Freyer, of the English, School, who advise 
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making the bladder incision only large enough for the insertion of 2 fingers 
into the bladder, accomplishing removal of the prostate by starting the enucleu 
tion through an incision into the bladder mucous membrane over the most 
prominent lobe of the prostate. This method has 2 distinct drawbacks, namely, 
danger of hemorrhage on account of the possibility of the dissection becoming 



Flo. 17. —FiooRE-or-Einar Bdtdrk Cumdre or Abdouihal Woom. 


external to the so-called capsule of the prostate, and^thus opening into the 
venous plexus of Santorini; and, also, danger of injuring the internal sphincter 
muscle of the bladder. By the method of blunt digital dissection, aided by 
counter pressure in the rectum to elevate the prostate, it is removed in one 
mass; generally with the commissure and that portion of the urethra above the 
vemmontanum and ejaculatory ducts. 

Method of Taadlor and Zndurkasdl. —The second method is one devised by 
Tandler and Zuckerkandl in the attempt to perform, the enucleation under the 
guidance of the eye. The operative procedure is essentially as follows: Cys¬ 
totomy having been performed, the edges of tlie bladder wound are well re* 
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Fio. 18 .—Sein Imciiuun roK Pkhinkal Kbmuval ok thk Prostate. 

tracted and the interior of the bladder visually cxaiuincd. The most prominent 
portion of the prostate is dctinitcly ascertaincil, also the {losition of tho trigone 
and the positions of the iirutcrul openings. An incision is made encircling the 



Fw 19.—Skacbs ok Either Side of Mkuian TtNooN ok the PEEiifEini Okened Ur bt Bluet 

Dirbeution. 
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urethral uponing, the exact location of the incision depending upon whether the 
hypertrophied prostate projects into the lumen of the bladder or whether, in the 
abrnnee of such a prominence, the entire trigone is elevated. In the first case, 
the incision must be made centrally from a limiting groove between the prostatic 
mass and the vesical wall. Here the opening of the urethra is to be considered 
the center. This groove indicates the position of the internal vesical sphincter 



Kto. ao.— AMD Division of Musculah Attacumkntb Ubtwbbn Urethra and Rectoii. 


muscle. A deep incision made peripherally to this groove may pass to the outer 
surface of the prostate and partially destroy the sphincter, therewith involving 
the question of functional restitution. By such a procedure, as with the Fuller 
operation, the veins of the plexus of Santorini may be injured and cause severe, 
even fatal hemorrhage; finally, in this way it is also possible to open the oon> 
neotive-tissue fasciae of the pelvic floor. An indication of this incorrect course, 
in which the removal is extracapsnlar, is the fact that in its removal the prostate 
must first be free from seminal vesicles and dnetes doferentos, which are visible 
in the wound. 
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If the hypertrophied prostate does not project into the bladder, ineiaion can 
be made nearer to the vesical opening, yet not too closely, or in the urethral 
canal, since in order to avoid a rejmrrenco, the aubiuiicous prostatio elements 
should be removed with the hypertrophied organ. 

The tumor is then to be freed ns completely ns possible from the vcsioal wall 



Flu. 21.—I.onAnoN or Incibiun into Mkhbhanouh Urktbra kih Inthudoction or YocNa's 

l*Bl>»TATI<: Tmactuh. 


and the sphincter. This separation is accouiplishcd easily when made in the 
correct plane. The smooth-walled mass is sism freed on all sides and is only 
fixed at the base by a pedicle of the distal lairtion of the prostatio urethra. If 
this pedicle is torn through, which usually happens, it is a matter of chance 
whether the point of separation will be proximal or distal to the colliculus 
seminalis. Therefore, it is proper, after enucleation of the tumor, to sever the 
urethral pedicle as nearly as possible to the surface of the mass. This is accom¬ 
plished with a cuni’cd scissors and by approaching the pedicle along the pmterior 
border.of the isolated tumor. By so doing, injury to the colliculus seminalis 
and the dnetes deferentes is avoided. (Wilson and McQrath.) 

This operation seems to bo a iieeillcss dissection, and I doubt if by such a 
dissection, carried out under the so-calle«l guidance of the eye, many advan- 
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tages are gained over an enucleation performed by aense of touch; provided, 
of course, that said enucleation is commenced and continued as outlined previ¬ 
ously. The main points in favor of an operation performed by visual dissection 
would be more accurate removal and better control of hemorrhage. It is ques¬ 
tionable, however, whether these advantages will bo found to offset the in- 



Fio. 22.— PsoaTATic TaAirtoR in Placb and Lathhai. Cafbdlar Incihonb Madb. 

creased mortality rate of this open dissecting method, which is, as recorded by 
its chief exponent, Zuckerkandl, about 20 per cent. 

Tw 04 tage Prostataotomy. —This heading is used to designate the operation 
of prostatectomy when performed in 2 stages, the first stage being a preliminary 
cystotomy with drainage of the bladder, and the second stage being the enudea* 
tion of the prostate, performed at some future period, days or w^ks having 
intervened. 

The S-stuge operation has the support of many suigcons, and some have even gone 
so far as to recommend it as a routine procedure. The preliminaiy i^stotomy is per¬ 
formed under local anesthesia and suprapubic drainage of the bladder instituted; fur¬ 
ther operative intervention being postponed until a marked improvement in the pa- 
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tient’a condition lum taken place, niaking the aecoitd stage of the operation, nameljr the 
pfostatectomy, less hazardous. There is a place for the 2-strp op(>ration of proatateo* 
tomy, but in my own experience I have found it to be only oeeasiunally indicated. 

There are but few patients who eaniiut Iw ctiiially as well handled by bladder 
drainage carried out through the urethra, cither by continuous catheteriaation or 



Fio. 23 .—Rzmovai. or Ihtbavwmoai, Portion or tub Prostatb Tuhuuuh I^atbral OrsMiNO. 

catheterization at intervals, as by suprapubic drainage. In iny judgment, the 
operation should bo reserv^ for those patients in wliom catheterization is im¬ 
possible or difficult, and I am unable to discover that the operative mortality of 
prostatectomy is less among those surgeons who perform 2-stago prostatectomy 
as a routine than among those who do not. 


Pebikeal Pbostatbctomt 

AuRtamtn Point!. —To perform perineal prostatectomy succmsfully, an inti¬ 
mate knowledge of the anatomy of the perineum is essential. One of the chief 
reasons why the perineal operation of prostatectomy has been replete with 
poor results, is largely due, in my judgment, to the fact that many operators 
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have attemp^ it without having a definite appreciation of the importance of 
dfro °***”*^ *** external sphincter muscle as well as a knowledge 

triangular ligament and the peritoneum 

Ti. W iT 5"' “*• behind 

a^ the bladdOT and seminal vesicles above. Those fibers of the levator ani 

banning at the back of the pubis are carried backward around the antero- 
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p^tete and the rectum is a small muscle known as the recto-urethralia. It » 
front to the posterior border of the triangular ligament and the 
™”® bnokward and is inserted into the anterior wall 
of the rectum The anterior portions of tho levator ani muscle which enciwle 
tho sides of tho prostate and m^branons urethra are more or less fused with 
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the reoto-urethralie. These muscle structures must be identified and properly 
cared for to ensure perfect result after operation. 

The French School, as represented by Proust and Albarran, was the first 
to elaborate an exposure of the prostate by a transverse perineal incision extend¬ 
ing through the levator ani muscle. The prostate was excised piecemeal, and 



Flo. 25 .—Mkdiah Pebinbal PRuwrATSctuHT. Commenciiis onudnAtion of prodaUi Uinnigh urathn. 

the ejaculatory ducts regularly destroyed and often ligated, with practically no 
attention paid to preservation of the urethra. Improvements upon the operative 
technic of Proust and Albarran, as introduced by Young of Baltimore, have 
resulted in the perineal operation of election of the present day. 

Initmincnts Veoessaiy. —The instruments rcqnircil arc: Scalpel and bis¬ 
toury, artery forceps, scissors, forceps, nce«llo holden, half curved needles, 
perineal retractor, urethral instruments. Young’s prostatie retractor, sounds and 
staff. 

Fodtioii of the Patient.—The perineum should be so elevated that it is al¬ 
most parallel with the floor, thus allowing excellent retraction of the rectum and 
exposure of the posterior surface of the prostate. 

This is accrtmplished by placing the patient in an exaggerated dorsal posi¬ 
tion with the legs flexed on the thighs and the thighs flexed on the abdomen. 
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Refore placing the patient in this position, a No. 24 Fronch sound should be in- 
sorted into the urethra to bo used as a guide for urethrotomy. The advantage 
of this is that, if the operator waits until the patient has been put into the posi 
tion for prostatectomy before the introduction of the sound, in many cases it 
will bo found very difficult or impossible to properly introduce the sound intu 
the urethra. 

Operative Teohnie.— STEP 1: INCISIOIT.— An inverted V-shaped ineisiou 
should be made with its apex just over the posterior part of the bulb and about 
5 cm. in front of the anus. The lateral arms of this incision are directed out¬ 
ward and backward parallel to the ischiopubio ramus and are about 5 cm. in 
length (Fig. 18). The incision is carried throtigh the skin, fat and superficial 
fascia, and the median tendon of the perineum is exposed. By blunt dissection 
with the index finger, the space on cither side of the central tendon is opened up 
us fur as the triangular ligament. In performing this dissection' the levator ani 
niusedo is shoved backward and upward on either side and the transverse 
2 H)rincul muscles are pushed forward (Fig. 19). 

HTKl’ 2: The central tendon of the perineum is now divided with a scissors, 
and tho attachment of the urethra to the rectum oxposo<l. The recto-urethralis 
inusclo is exposed after severing tho central tendon of the perineum (Fig. 20). 
The fibers of tho rocto-urethralis muscle are now cut close to tho bulb of the 
urethra, care being taken not to injure the bulb and thus induce trouble¬ 
some hemorrhage. Tho bulb having been freed and the filrers of the rccto-ure- 
thralis muscle covering tho membranous urethra having been divided, the rec¬ 
tum is pushed backward and a good view of the membranous urethra obtained. 
Tho membranous urethra is then opened upon tho sound and the edges picked 
up with Allis clamps, being sure to include the mucous membrane in the grasp. 
At this point in the operation, tho sound in the urethra is withdrawn, and a 
Young’s prostatio tractor witli its beak closed is introduced through the open¬ 
ing in the membranous urethra intu the bladder (Fig. 21).. A posterior re¬ 
tractor is now placed in tho wound and traction made backward, thus exposing 
the surfaix) of tho prostate. Tho blados of tho Young’s prostatic tractor are now 
opened and turnod at right angles to the shaft and securely locked. Traction 
is made upon tho prostate and further separation of tlio rectum from tho pos¬ 
terior surface of tho prostate carried out. Tho attachmonts of tho rectum to the 
prostate in this situatiem are often so intimate as to mako separation rather diffi¬ 
cult. Tho dissection should, therefore, bo made with extreme care for fear of 
injuring tho rootum or opening into its lumen. The rectum is pushed back¬ 
ward exposing the fascia of Dosnonvillier covering the posterior surface of the 
prostate. 

STEP 3: INCISION OF THE OAPSVLB.— Two lateral tractors aro now made 
use of, and with the posterior tractor and the prostatic retractor it is possible to 
got complete exposure of tho posterior surface of tho prostate. Two lateral cap¬ 
sular incisions are now made on either side of the median line for almost the 
entire length of the posterior surface of the prostate. The aim of these 2 in- 
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eisions is to leave a bridge of prostatic tissue containing tlin cjacnlatory 
ducts and the floor of the urethra outside the field of enucleation (Fig. 
22 ). 

STEP 4: ENUCLEATION OP THE LATERAL LOBE.— Tlirougll these lateral 
capsular cuts, the so-called capsule is separated from the posterior and external 
surface of the lateral lubes on either side by blunt dissection. 'I'Lis dissection is 
carried out by lucans of the handle of the scalpel t»r a blunt dissector. The 
urethral surfaces of the lobes are similarly separated, and the timi adhesions to 
the capsule at the apex of the lobes divided with scissors. 'I'lie index fingi>r is 
used to complete the enucleation, and the lol)es arc didivered through the cap¬ 
sular cuts, first one lolas and then the other. The niiMliaii hils*, if prcs«‘iit, is 
now engi^^d in one of the blades of the prostatie tractor and an elTiwt is nunlu 
to deliver it into the cavity remaining after removal of the lateral lolm ( Fig. 
26). The lobe is then graspcnl with a lobe forceps or an ordinary s]H>iige holder 
and separated from the bla<lder mticous membrane and its a<lhesions and re¬ 
moved. 'I’ho prostatic tractor is now withdrawn, a double oirrcnt jM'rincHl 
drainage tnl)e is intn)dnml inU> the bladder through the o|M'niiig in the mem¬ 
branous urethra, and the lateral cavitiw formed by the removed pntstate. are 
packed with gauxe to prevent venous ooxing. 

I'he removal of the middle lobe or the intravesical proje(;tion of a prostatio 
hypertrophy is the stumbling bl<M*k of the ]>erineul opt'ratioii. It is a <*ompnra- 
tivcly simple prtx'cdurc to remove a small prostatie intravitsieal outgrowth 
through a median incision or through a lateral capsular cut, hut iii those castM 
where the major portion of the. hypertrophy is intravesical it may Ixt very diffi¬ 
cult The intravesical projeetioii of the prostate may lat so largit that removal 
through the lateral capsidar cuts is impossible without extensive tearing of the 
urethra, often extending into the memhraiions portion. Such a rem«>val of the 
hypertniphied mass will so damage the (‘ompressor urethne innside ns always 
to interfere with its proper function. 1'he intravesical hypertrophy of the 
prostate may he so large ns to necessitate, its nmioval by nioretdiation. In such 
an event, the possibility of leaving a small lobule of prostatie tissue behind is 
very great. Such an overl<x»kod lobe of prostate may Ite all that is neexHwary to 
block effectually the internal urethra and so defeat the. purisisc for which the 
operation was undertaken. A careful search of the bladder interior and its 
vesical neck with the finger should, therefore, always be made tnifore completion 
of the operation. 

STEP Si CLOSURE OF THE WOUND. —'I’hc prostatie tractor having Wn re¬ 
moved from the urethra, a rubber 2-way drainage tube is introdmx.Kl into the 
bladder through the incision in the membranous urethra and sutured in pla<x!. 
The prostatie cavities arc packed with gauxe to control any venous ooxing, the 
ends being brought out through the perineal wound. All ndraetors are removed 
from the wound and the edges of the levator ani muscle are brought together by 
a few stitches of catgut and the akin wound approximated by stitclum of silk- 
worm-gnt. The perineal tube draining the bladder and the gauze packing lead- 
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rAmmxi raonAnoroicT ob pboratomir- 

an a^ 3 to f P»^atectomy or prostatotomy was devised in^ 

an attempt to get away fmm complete prostatectomy, on account of the various 
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dangon and the high rate of mortality connected with the radical operation. 
No attempt was made to differentiate between the typea of proatatic obatnietion 
moat suitable for its perfonnaiicc. As our ideas have taken definite ahapo con¬ 
cerning the various tyjws of proatatic hypertrophy or proatatic niMtructiun, wo 
have come to recognize that a certain small group of cases may Imj bettor hand¬ 
led by some form of hws radical ojicratioii than coinplcto prostatectomy. In the 
light of our present experience, partial prostatectomy is an operation rcacrvetl 
for the leaser forms of proatatic enlargement or prostatic obstruction, and espe¬ 
cially for those types which arc known as olistruction due to Imrs at the vcsii>al 
nock, or to some small lobulatcd hypertrophy sitnatcsl at the internal vesical 
sphincter. The various methods of accomplishing prostatoUmiy will bo con¬ 
sidered in 2 groups, namely, a group in which cauterization of the prostate is 
the essential feature, and a group in which the obstruction is removed by iutra- 
urothral excision without external incision. 


Cautkrizatio.v of tiik. Phostatk 

Bottini Operation.—Bottini devised a galvanocautcry instrument con¬ 
structed on the principles of the lithotritc, the male blade of wliich was equipped 
with a platinjim tip capable of Iwing heated to white heat by menus of elec¬ 
tricity. The instrument was introduced into the bladder and its beak turned 
down, so ns to engage the proatatic obstniction. The electrical current was 
now turned on, wliich heated the male blade of the instrument to a white heat. 
Traction made on the male blade forced it to bum througb the prostate, until, 
in the operator's judgment, the obstruction had licen removed. A serioua 
drawback to this instrument was the fact that no provision Iind been made 
against overheating of the shaft, and in many instances extensive burning along 
the whole length of the urethra tiaik place with resultant sloughing of the ure¬ 
thra and subsequent stricture formation. 

Freudenberg modified the Ifottini instrument by the addition of an irri¬ 
gating apparatus, by means of which a current of cold water was made to cir¬ 
culate through the instrument during its employment and thus remove the 
danger of burning other contiguous tissues than the obstructive ones. 

My experience with the FreudenberR modification of the llottini operation has 
been limited to 65 operations. These were performed some 10 years ago, and the re¬ 
sults were so discouraging that its use was abandoned. The operation was not devoid 
of danger and carried with it a mortality. The conTalcecenoe from the galvanocauteiy 
operation in many instances was far more tedious and painful than the average con¬ 
valescence from a prostatectomy. The assurance of good results, as far as the relief 
of the urinary obstruction was concerned, was problematical before operation, and fre¬ 
quently the patient derived little benefit. The last patient on whom I per¬ 
formed n Bottini operation died of a rapid sepsis within 36 hours from the time of 
oiieration. The o|H>nition has fallcii by the wayside and liaa no place in modem 
prostatic surgery. 
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dietwood't KodiilMtioii of the Bottini Opention.— Chetwood has modifii ,1 
the technic of the Bottini operation' by introducing the Bottini-Freudenberi; 
instrument through a median perineal urethrotomy incision, and has also short 
oned the total length of the instrument, so that it can bo more easily managed 
through the perineal incision. 

Recognizing that a circular sphinctoric prostatic stenosis may occur as ,i 
cause of prostatic obstruction, his operation is particularly intended for the re 
lief of urinary obstruction produced by such a condition. The advantiigo of tlie 
operation over the Bottini is very great. After the preliminary urethrotomy has 
been performed, the bladder neck is carefully examined by the finger and the 
extent of the obstruction made out. Indication as to the depth of the necessary 
cauterization is thereby ascertained. The convalescence from the operation is 
made more comfortable by bladder drainage through the perineal incision, and 
some of the objectionable features of the Bottini operation as practiced through 
the urethra are eliminated. 

TECHNIC OF OPERATION.—Chetwood’s description of the technic of this opera¬ 
tion is as follows; “Local, instead of general, anesthesia may be employed. A 
urethrotomy through a small perineal cut is made, which brings the oiierator close to 
the situ of trouble and allows the introduction of the index finger to investigate the 
condition at the neck of tho bladder and the degree of contraction existing. The gal- 
vanocautery knife is then introduced and, under electrical cauteri»ition, the vesical 
obstniction is incised on one or both sides, to such an extent ns may be deemed ad¬ 
visable; this is accomplished without hemorrhage during or after the operation. The 
finger may be then reintroduced to nsecrtniii the completeness of the incision or defect 
thereof; in the latter instance, it may be supplemented by another or longer incision.' 
Finall,Y, rest of the bladder, avoidance of tho straining insured by tho absence of tho 
necessity to urinate after operation, the short period of confinement and radical re¬ 
moval of the cause, are all advantages to bo counted.” 

RESULTS. —Keyes, who with Chetwood has liad a very considerable experi¬ 
ence with tho Ohetwood-Bottini operation, records his results as follows (2) : 

“During the past 10 years I have employed the Clietwood operation for about one- 
quarter of my cases of prostatie hyi>ertrophy. 1 have also employed it for the removal 
of all minor obstructions, such as bars and contmctun*s at the bladder neck, when 
simple perineal section is likely to prove iiiadiHiuate to affonl a proper drainage for the 
bladder. In selecting cases for such an operation one is likely to err on the one hand 
ill oiieratiiig uixin patients with little or no retention, but suffering from painful and 
fre«iuent urination, and who would do as well without operation upon the bladder 
neck; or on the other hand in attempting to relieve by cauterization an obstacle re¬ 
quiring prostatectomy. Beginning with 2 oxierations in IIKM, I have performed 67 
(Ihctwood operations, with 8 deaths, both due to sepsis; 1 on the thirteenth day; 1 
at the end of the fourth wedt. A tiiird patient was operated upon for complete 
prostatic retention. He left the hospital in 3 weeks, healed—emptying his bladder and 
in satisfactory general condition. Three weeks after this he died, his death being 
apparently due to chronic colitis. He had no further urinary symptoms and 1 do not 
believe that the operation hastened his demise. 
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“Of the remaining casea some failed to be cured for 2 reawMia—either the proatatie 
obatacle was not aufficiently removed (in vhich caae the patient continued to have 
residual urine, and after a lapse of time the aymptoina returned or inercaaed) or the 
obstacle was too fully removed leaving the patient with inoontiiionce of urine. 

“Among the 6* cases operated upon. 20 have been followeil for a year or more (omit* 
ting cases of carcinoma, tabes, and tuiiereulosis). Seventt'cii or 00 per cent, of lht*se 
patients were cured and the cun>a verilicd for » ywirs in 1 case; 7 .wars in .1 eaia'a; 0 
years in 1 case; 6 years in 1 case; 4 years in 2 cases; 3 years in 4 cosi«s; 2 .vt'ars in I 
case; and 1 year in 3 cases. Three cases have grt'ut incontinence of urine; 2 iwotn- 
plotc and 1 complete. Six eases were incompletely rclievwi, and of thesi’, 2 went as 
long as 5 years before their symptoms again n'ally inconvciiieneed theiii. 

High-frequency Canterization.—This form of treatment, wliilo «»f recent 
origin, has sufficiently proven its vuhic to warrant description hero. Tho 
first cases showing definite satisfactory results were re|)orted by .Mc(''arthy to 
tho New York Academy of Medicine, and his description of the method and the 
indications recpiisitc to its successful employment would apiKnir to place it iindor 
its proper eategory. 

CONTRA-INPICATIONS. —The employment of tho high-fre«picney oautcrira- 
tion of early intravesical prostatic intrusions or lobular outgrowths of tho 
prostate shotdd not lie (‘onsidtwtHl in advaneiHl stagt's <»f prostatic cnlargmiient 
nor. in debilitat(>d snbjtvts, nor in sneli cast's as show wcll-di‘fincil si'ctindary 
bladder changes, such as marked cystitis, trala'cnhititm, etc. 

INDlCATloxa.- Snm'ss may Im anticipated in such eases ns may well wmo 
under the heading of early prostathpies, having a mtslerate amount of resiilual 
urine with inci’cascd niK'turnal fretpieney of urinatinn, particularly in the sit- 
called bull valve and lobulateti prostatit* outgn>wth or lair formation. 

TECHNIC.- The o]M‘rutitin may Im jH*rformed with or without local anes¬ 
thesia. While this form of intravesical operation may bo performed with tho 
aid of any good catheterixing eystoscope, a mtwe perfect instrument has betui 
devised by Mc(7nrthy anti is known us the Mc.('arthy cysttiscojM!. Tins instru¬ 
ment is intrttdueed well into tbe bladder, and while in this ptMititin a high- 
frequency wire (Kig. 20) is threaded through the instrument until tho wire is 
brought well into the field of vision. The instrument with the wire in view is 
then withdrawn until the latter comes in ctmtuct with thtt prostatic intruHit)n, 
when, if it bet a small tralieculated outgrtiwth, tint offending muss may lat de¬ 
stroyed at 1 or, at tbe most, 2 sittings. If, however, it Ixt a unifonn elevatiun, 
a aeries of linear cauterisations may be executed from one side to tho other. 
This results, when the treatment is completed, in a scries of radiating incisions 
on the floor of the sphincter, about 0 or 8 in number. It is Ixtst to be conserva¬ 
tive with the first treatment, noting carefully tho reaction and the effects of tho 
same. The second treatment should not bn undertaken until the increased fre¬ 
quency and bladder discomfort resulting from the previous treatment have dis¬ 
appeared. For ordinary use tho Ondin or monopolar current is cmployiNl. The 
D’Arsonval nr bipolar current has, however, foun<l (siiisidcruble favor at tho 
hands of some operators. 
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Finclly, indiaeriminate nae or improper aelection of caaee ia not nnsttendpil 
with ridL Emphaaia ia laid npon the great importance of early diagnoaia, years 
fiii» liOT than at preaent The diagnoaia muat be made before profound atruc 
tnral aeoondary cbangea have taken place. The cases limited to this type of 



Fto. 20 .—Bodmii-McCaiit8t EucTHODa run FubuaiuTioH 

treatment are tiiose suffering from constriction of the vesical neck, median bars 
or lob(», and single lobe projecting into the bladder or urethra from any portion 
of the prostate. (See Fniguration.) 


InTnA-UBKTHBAL CuTTIWO OfERATIOB 

Tonng’s Pundi Operatioii.— ^description of instrument.— The instru¬ 
ment employed in Young’s punch operation consists of an outer tube about 18 
cm. long, with a coude curve at its inner end and an nrcthmseopic di.sk at the 



tto, ar.— YooHa’s PaowAn Ptntca. A, Outer tuba; B, nnkwioiiia Jamp; C, outting obtuistar. 

other, containing a post on which an external urethroacopio li|^t can be at¬ 
tached (Fig. 27). Near the inner end on the under surface a large fenestra is 
provided. Within the instrument is a second tube which baa a sharp cutting 
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inner end made of steel, which, when pushed forth, can excise anythii^ appear* 
ing inside of the outer tube. The object of this instrument is, when it is pushed 
through the urethra into the bladder, to engage the median bar in the fenestra, 
and then to excise it by means of the inner cutting tube, while obsci^'ing the 
operation through the inner tube illumined with the external urethroscopio 
lamp. (Young’s description.) 

TECHNIC. —The instrument is inserted, with the cutting obturator pushed 
forward until the end of the instrument is found to enter the vesical orifice. 
The inner tube is then withdrawn about 2 cm., the electric light attached ex* 
tcmally, and an inspection made. As a rule, the verumontanuin will he seen 
bulging into the fenestra. The instrument is then pushed slowly inward, the 



Flo. 28.—ProwTATK Punch in Pmck. Median lair alxml to Im cxclxcd. 


vommontannm is stam to disappear, and tho median portion of the prostate 
gradually enters and finally fills the fenestra completely. ] f the instrument is 
pushed a little further inward, urine eseapes, assuring tho ojicrator that the in¬ 
strument is in the bladder. When it is drawn outward tho flow of urine ceases, 
showing that the inner edge of the fenestra is caught against the median har, 
a good view of which is easily obtaincil after aspirating tho fluid from tho in¬ 
terior and drying with swabs (B’ig. 28). The inner cutting tube is then rapidly 
pushed forward and excises in 1 piece tho tissue caught in the fenestra. With 
rongeur forceps inserted into the inatnimciit, this piece of tissue is removed 
and is usually 1.2 to I..*) cm. long, a third of its circumfcronco being covered 
with mucous membrane partly vesical and partly urethral. Experience has 
shown that 1 cut is usually not sufficient, and that it is wise next to turn tho 
instrument first to tho right and then to tho left in order to remove more of the 
median bar on each side. The lateral cuts never excise as much as tho posterior 
medium, generally about a third as much. The cutting tube is then removed; 
the bladder is washed out through the outer tube, and when it is apparently 
clear of pus, the obterator is introduced and the instrument withdrawn. Im¬ 
mediately afterward a 2-way urethral rubber or gum catheter is inserted into 
the bladder and continuous irrigation at once b^n. If clots are present, they 
are evacuated by means of a large hand syringe, but generally this is not neoos- 
aai7. 

Alter the double catheter has been fastened in place by means of ad* 

400 
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hesive BtrijMi around the penis, the patient ia returned to the ward, when; 
continuous irrigation of Ae bladder is at once resumed. This irrigation 
is kept up for 24 or 48 hours. The patients are able to leave the hos¬ 
pital in 2 or 3 days and, as a rule, are able to void urine with much greater free¬ 
dom at once and the convalescence is generally rapid and satisfactory, no treat¬ 
ment other than urotropin and water in abundance being required. The use of 
sound or dilator after the operation is unnecessary. Young’s conclusions in re¬ 
gard to the use of this instrument are as follows: 

“Over one hundred patients have bcrai operated upon without mortality. The 
majority were performed under local urethral anesthesia, 4 per cent, novocain being 
used. After evacuation of the pus through the instrument at the time of operation, 
a large 2-wayed catheter usually takes care of any hemorrhage which may occur, if 
immediately connected with continuous irrigation. It is often necessary, however, to 
use a large syringe to dislodge or aspirate any obstructing clots, since during the first 
84 hours their presence may cause painful vesical spasms.” He warns against the 
operation being performed without the patient being under careful observation by 
trained nurses and hospital attendants. “In 2 cases a subsc(iuent suprapubic cystotomy 
for drainage and removal of blood clots was found to be necessary, upon a patient who 
had been operated upon by a physician who was not equipped with the proper 2-wnyt>d 
catheter and evacuating apparatus. The types of lesions most amenable to this form 
of intra-iirethral operation may be arranged in 3 groups, those in which a dense layer 
of now farmed connective tissue, immediately benenth the mucous meinbrune, has 
formed a firm fibrous ring associated with elevation of the median portion of the 
prostate, a siKmid type in which in addition to siibimicous conne(;tiv(> tissue layer, 
there was found a chronic influiiimatoiy condition of the gland tissue, often with soft 
|)oriacinoua fibrous infiltration, occasionally extending into the iniiscle; tliird, a tyi)c 
of Iraion in which there was a definite hypertrophy of the siihmiicous gland tissue, 
involving either the suburethral or subtrigonal groups of glands or both.” 

Qoldsoluiiidt Ehdoioopio Frostetotomy. —An instrument, similar in purpose 
but rather more complicated, has boon devised by Goldselimidt and is known as 
the Goldschmidt operating endoscope. By means of this instrument prostatic 
bars may bo incised or excised, or lobnlated outgrowths of the vesical neck or 
deep urethra may be removed, and various minor surgical procedures performed 
within the urethra. For a detailed description, the reader is referred to 
Endoscopy, which is treated elsewhere in this work. The instrument is 
much more complicated than seems necessary and has no advantage over the 
methods already described. 


nmuTvazo ntotVATBcnromr and enrsTOTOMT 

L. Heusner describes, under the above heading, an operation for the re¬ 
moval of the prostate and lower part of the bladder by an exposure immedi¬ 
ately under the pubic bone. He claims for this method more direct access to 
the prostate and bettor drainage of the bladder than when the operation is per¬ 
formed through the suprapubic route. 
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Teohnio.— STEP l.—^Make a curved incision through tho skin along the 
lower margin of the pubis and the descending rami. 

STEP 2. —Divide tho insertion of the suspensory ligament of the penis, tho 
corpora cavernosa, the ischiocavernous muscle, tho triangular ligament, and part 
of the insertion of the abductor muscle of thigh. 

With a chisel or rongeur forceps cut away almut half of the symphysis pubis 
from tho descending rami. When this is done, it is easy to pull tho prostate 
downward and expose its full anterior surface. Bleeding from the plexus of 
veins anterior to the prostate is liable to be considerable. If this cannot bo 
sufficiently controlled to permit of further progress, or if, as in Jlousncr’s case, 
the patient is too weak, it is easy to pack the wound and resume tho operation 
after the lapse of a few days. 

STEP 3. —^Pass a sound into the bladder through the urethra. Tsing tlio 
sound as a guide, split the prostatic urethra through its whole extent along its 
anterior or vesical surface. This exposes the prostate exactly as in a post 
mortem. 

STEP 4.— Remove all obstructing lobes exactly as is done when other meth¬ 
ods of exposure arc employed. If it is desired to open the bladder instead of tho 
prostate, this is easily accomplished by the removal of more bone from the 
pubis. The operation is, however, much more suitable for prostatic than vesic¬ 
ular disease. 

STEP 6 .— Close the wound in the prostate with a few catgut sutures. Pro¬ 
vide for drainage. Close the skin wound. 


OPERATION FOR RELIEF OF BOPPURATION 

Perineal Drainage. —Relief of suppuration within the prostate gland may 
be accomplished either through a median perineal incimon or a transverse 
perineal dissection; the technic varies in no way from the technic for exposure 
of the prostate for removal, ns already descriljcd. 

There is, however, in my judgment, u distinct elioicw* Ix'twceii tbiw 2 methods. 1 
believe that prostatic abscess may be more ooinpb'h’ly cvaeuutcHl by an incision into 
the lobe over the surfa<*c of the prostate tliuii by cvniMiatiiig it in tliroiigli a cut into tho 
urethra. The <i|H*n dissection of the transverw iHTineal o|a>rutioii gives better drain¬ 
age than the median operation and is in every way to be preferred. 

Tho old idea of rupturing a prostatic abscess into the b]ud<lcr or urethra by 
means of a sound pas^ into the urethra is al)aolutely faulty technic. If tho 
deep urethra of a patient, who has been subjected to such treatment, is exam¬ 
ined with an endoscope after the abscess is supposed to lie healed, deep diver¬ 
ticula are found connecting with the prostatic urethra which tend to harlxrr in¬ 
fection indefinitely and it is questionable if they can ever be rendered sterile 
by intra-urethral treatment. 

Alexander, in years gone by, appreciated this fact, and went so far as to 
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reocmmend the romovel of all proatetio tissue possible at the time of operation 
for evaeuation of the abscess. 

This advice should not be followed, on account of the danger of producing 
permanent urinary incontinence, since the acute inflammation present destroys 
the proper lines of cleavage and a complete prostatic removal at such a time 
will undoubtedly destroy tho external sphincter of the bladder. 


OPERATION FOB THE REUET OF MALiaNANOT 

Prostateotomy.—In considering removal of tho prostate for caroiuoma, 
one has, as with benign hypertrophic change, the choice of perineal and supra¬ 
pubic approach. There seems to be very definite histologic reasons why tho 
perineal approach is preferable in most instances, when tho prostate alone is 
invaded by this disease. Quito a differmit problem is presented than if we were 
dealing with benign adenomata, since, in the latter instance, the aim of tho 

operation would bo to remove the 
adenomatous overgrowth through 
a line of cleavage of compressed 
prostatic tissue. In dealing with 
prostatic cancer, however, as it is 
important to remove every vestige 
of prostatic tissue, perineal ex¬ 
posure offers the best approach to 
make this possible. 

If we believe that the posterior 
lobe of tho prostate is the one most 
usually first involved, tho impres¬ 
sion might be gained that, as from 
10 to 20 per cent, of cases of 
prostatic obstruction are of car¬ 
cinomatous character, the perineal 
exposure would always be the 
ideal method for removal of the 
gland. Tho point, however, is just 
this: In the ideal perineal proa- 
tatectomy for benign hypertrophy 
an attempt is made to conserve this posterior lobe and not to destroy it, on 
account of its close association with the urethra in the neighborhood of the 
collieulnsi and also because it acts as a covering to the ejaculatory ducts. The 
best description of the perineal operation for radical removal of the prostate 
iot cancer is that of Young (7). 

The operation is only suit^ to cases in which tho disease is well limited to 
the prostate or does not extend more than a short distance beneath the trigone. 



Fla. 20.— Uhethra Divided and PEOETAn Fvlud 
Downward. (After Youns.) 
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Fia. 30 .—Excision or Hladorb Nbck and Prostatb. 


TEGHNIO. —The first steps of the operation are similar to tliose of prostateo* 
tomy through lateral capsular cuts by transverse perineal incision already 
described. 

The prostatic tractor being in 
place, and the posterior surface of 
the prostate having been exposed, 
if there is any doubt as to the 
diagnosis, incise the capsule and 
remove a piece of the gland for 
immediate microscopic section. 

The lateral adhesions of the 
prratate and also the seminal ves¬ 
icles are freed, and the membran¬ 
ous urethra completely divided in 
front of tbe tractor (Fig. 29). 

The prostate and neck of the blad¬ 
der are now pulled downward and 
tbe puboprostatic ligament divided 
close to the prostate after pushing 
away the anterior plexus of veins. 

Further pulling down exposes tlie 

anterior wall of the bladder. The bladder is opened by a transverse incision 
close to its junction with the prostate (Fig. 30). Next tbe transverse cut in the 

bladder is carried across tlie trigone, leaving tlio 
upper angles of the trigone intact and the ure¬ 
ters undisturbed. Tly a blunt dissection through 
the wound in the bladder complete the exposure 
of the seminal vesicles, pick up the vasu defor- 
entia, and tlivide them as high as ixissiblc. Ro- 
memt)er that the vasu dcfnreiitia are situated 
amniid the lower end of the urot.ers and these 
must not be injuretl. Then separate the deep 
attachment of the seminal vesicles, securing the 
resulting bleeding points by clumps or ligatures. 
Remove the prostate, seminal vesicles, and about 
6 cm. of the vasa deferentia in 1 piece. Pull 
the anterior walla of the bladder down and form 
an anastomosis Imtween the anterior part of the 
bladder wound and the divided membranous 
urethra, using catgut for sutures (Fig. 31). 
Close the rest of the vesical wound by catgut 
sutures. Introdu<« through the penis a reten¬ 
tion catheter. Approximate the levator aid muscle with catgut sutures and 
properly close the akin wound after providing for drainage. 


(bulb 1 


URCTtIHA 



Fm. si.—R aFAia or Bladobb Nbcx 

AND AXABTOMOUB Wm DiVIDBB 
Ubbmuu. 
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COBOfKNT.— Suprapubic approach to a vesical and prostatic cardnoma will bu 
of service only as a palliative operation to remove a certain portion of carcinoinii 
which may bo obstructinR the vesical neck or to afford suprapubic drainage. For 
further consideration of carcinoma in this locality the reader is referred to the chup- 
ter upon Surgery of,the Bladder (VoL IV, Chap. 1). 

TnlgnntioB. —Fulguration in prostatic carcinoma has been of but little 
benefit. In such cases, however, as those developing profuse hemorrhage, some 
surgeons claim to have been able to control the hemorrhage by application of 
the high-frequency current. From my own experience, however, I believe it to 
be of but occasional use. 

In 1!)12 I carried on some experimental work in an effort to study the action 
of electrical cauterization on neoplasms. The research was conducted at the 
Laboratory of Dr. Francis Carter Wood, Director of the Crocker Cancer Re¬ 
search. As it has a direct bearing upon the effects which high-frequency 
cauterization may be expected to exert upon carcinoma in any location, a brief 
resum6 of the findings may be of interest in this connection. Tumor-bearing 
lai^ white ruts that had been inoculated subcutaneously with cither a carcinoinu 
of high virulence or a sarcoma were used as material for experimentation. 
These tumors, as the result of repeated transfers, wore so virulent that prac¬ 
tically all of the inoculations wore successful. The first scries of experiments 
was carried out upon animals in whom the growth was in the subcutaneous 
tissue of the abdominal wall. The tumors were thoroughly fulgurated with 
bipolar electrodes, the distance between the poles being the diameter of the 
tumor. The current burned holes in the skin, and the tumors were loosened 
from surrounding tissue and fell out. The tumor material, when examined 
microscopically, did not show any evidence of extensive alteration; the staining 
qualities of the cells were merely somewhat less marked than in normal tissues. 
The deduction from this was that the colls wore not much Inirncd. Remnants of 
the neoplasm could bo found at the site of the tumor. All of the animals died, 
and death was not duo to the extension of the tumor. Tlic lesions found wero 
those of an acute enterocolitis resembling that found after severe and extensive 
bums. 

In a second series the animals were inoculated with carcinoma. Some of 
the animals died immediately after the cessation of the application of the cur¬ 
rent. In the ones who survived the operation the infected surfaces of the 
granulating tumors had become clean, though the tumors wero extending in 
growth. From a very considerable number of experiments the following deduc¬ 
tions were made. First, that the current is not entirely a harmless agent; 
second, that it does not actually char the tissues very extensively; third, that it 
docs not effect extensions outside the field of the main growth; fourtli, its 
action is simply that of an easily handled cautery. 

This concludes the present-day operative measures which may be employed 
in dealing with the various forms of prostatic disease. The dangers and difii- 
oulties of these various operations will next bo outlined. 
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DANOSB8 AND DIFFICULTIES OF PB08TATI0 8UB0EBY 
AND CAUSES OF FAILURE 

. OAUBBB OF FAZLOBS 

Tho following factors may interfere with sncccss in the restoration of 
function by operation: (1) Incomplete removal of the obstruction; (2) tho 
introduction of some other form of obstruction us a sccpiol of tho operation 
itself; (•)) loss of voluutary coutrol of urination; (4) injury to tho rectum; 
(5) persistent urinary fistula; (G) failure to recognise complicating conditions, 
such as vesical calculus, etc.; (7) loss of sexual or pr<x;rcntivo power. 

Lioomplete Removal of the Obitraetion.—The consensus of opinion of all au¬ 
thors seems to l)u tliuf a return of obstructive symptoms due b) iiuMmipIctc pros- 
tatic removal is most apt to follow perineal prostatectomy. Tho likelihtMid of 
this recurrence is remote if enucleation has ixxin pn)t)crly carriial out, whether 
tho o|)erntion is done by suprapubic or perineal approach. 

That sccomlary operations for tho removal of ro-formo«I or overlooked 
prostatic outgrowths following perineal operation arc not uncommon, may bo 
best appreciated by a careful perusal of tho various reports upon punch opera¬ 
tions and intra-urcthral prostatic removals. Among the reported statistics wo 
find that many of these oases have been subjected to a preliminary or previous 
prostatectomy without complete relief, which the secondary operation afforded 
them. 

The Introduction of Some Other Sort of Obitrnotion u a Seqnel to the Opera¬ 
tion.—Scattertnl through the literature on prostatectomy, a few reported cases of 
stenosis of the vesical outlet following operation will lie found. Some writers 
merely allude to the desirability of an rKrcasional passage of a sound t<» guard 
against possible stricture formation, and others regard this as an unnecessary 
precaution. That it is more likely to otwur following perineal than suprapubic 
operation is obvious. In tho suprapubic opisration all tho operative work is 
carried out Iwhind the posterior layer of tlic triangular ligament; therefore, 
stricture formation in tho urethra is almost out of the question. When it occurs 
in tho prostatic urethra, it usually follows an operation undertaken for tho 
relief of an obstruction due to a fibrous collar snrroiinding tho vesical neck. 
I have seen, a number of such cases which required secondary operation for 
relief. 

Lois of Voluntary Control of the Bladder.— Txtss of voluntary control fol¬ 
lowing prostatectomy seems, next to death, the most tragic result. The patient 
is often in a much more deplorable state from incontinence than he ever would 
have been from retention. And it is questionable if a patient had to decide 
between the permanent use of a catheter or the permanent wearing of a urinal, 
whether he would not resign himself to tho increased mortality risk of tho 
catheter rather than accept operation. The question of postoperative inconti- 



nti OPERATIONS UPON THE PROSTATE GLAND 

nence of urine depends absolutely upon the preservation of the integrity of the 
compressor urethne muscle. In the suprapubic operation, this muscle being 
outside the field of operation, injuiy to it is a gross lapse of technic. With 
the perineal operation, however, a carelos or faulty dissection of the perineum 
may produce injury of the muscle itself or interfere with its enervation to such 
an extent that its functionating powers are destroyed. This is one of the 
strongest arguments which the exponents of suprapubic prostatectomy have as 
a justification for the acceptance of their teachings. 

Lijury to the Beotnm.—^In the hands of a skilled surgeon, injury to the 
rectum should never occur, and it is only with the perineal operation that 
danger to it has to bo considered. 

Injury to the rectum usiully occurs in a surgeon’s early experience, but if 
the operator thoroughly fainiliariises himself with the dissection of the perineum 
and appreciates the im])ortanco of using gentleness and care in dissecting the 
rectum free from the base of the prostate, it is a simple matter to avoid this 
complication. If, however, in spite of all precAUtions, the rectum is tom into 
during the course of perineal prostatectomy, the rent should l)c immediately 
repaired. Do not make the mistake of trusting to nature to repair it by granula¬ 
tion, because a recto-urethral fistula will always result. A point or so in the 
repair of such a rent may be pertinent: A purse-string suture of catgut is 
inserted to encircle the tom opening and upon tightening this suture the gap 
is closed, attention being directed to cause the tom edges of mucous membrane 
to project into the lumen of the rectum. Over this purse-string suture the 
muscular wall of the rectum is brought together by a scries of Lembert sutures. 
A'final procaiition, which should never be omitted, is the full dilatation of the 
sphincter ani muscle after the completion of the prostatectomy. 

Persistent XTrinary Fistula.—A slow-healing urinary fistula may occur after 
either perineal or suprapubic prostatectomy. The method which ensures against 
its occurrence following suprapubic operation has already been referred to in 
the description of the author’s operative technic. The persistence of urinary 
fistula is, as a rule, whether perineal or suprapubic, due largely to the fact that 
an obstinate cystitis is present. Trmtment dircctcil toward clearing up this 
cystitis will have a salutary effect upon the rapidity of healing of the fistula. 
In coses of longstanding perineal fistnlsv, operation offers the only cure, the 
operation being a dissection and excision of the fistulous tract with subsequent 
drainage of the bladder by means of an indwelling catheter. 

Failure to Beoognise Complieatiiig Conditions.—Under this heading I would 
place failure to recognize the presence of small calculi in the bladder and the 
presence of diverticula as among the most important. A thorough search of 
the bladder with the finger should never bo omitted at time of operation for 
fear of overlooking some small fragment of stone. In regard to diverticula, a 
different situation obtains. In a collapsed bladder it may be well-ni|^ impos¬ 
sible to locate them merely by digital examination. This at once brings up the 
question of the advisability of cystoscopy prior to prostatectomy. By cystoscopy 
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erne eon at least be suspicious of the presence of diverticula by the appearance of 
their characteristic openings. In my judgment, a carefully performed oystoe- 
copy should never be omitted prior to operation, not only on account of the in* 
formation which one derives concerning intravesical complications, but also on- 
account of the knowledge which may be gained concerning the configuration of 
the intravesical portion of the prostate. Such information will materially aid 
in determining which is the proper type of operation to bo performed to relieve 
the particular farm of obstniction. While the knowledge of a diverticulum 
being present in the bladder may not alter our judgment as to the advisability 
of operation, it should make us a little cautious in regard to the ultimate jmg- 
nosis as to the degree of restitution of urinary function which wo give our 
patients. The prosenra of a diverticulum of any considerable m/jo may bo the 
'determining factor against clearing up a chronic cystitis or a retnirront calculus 
formation in the bladder; and the patient may, therefore, bo quite as uncom¬ 
fortable postoperatively, from the eomplications produced by a diverticulum, 
as prior to the operation, oven though the obstruction to urination has been 
removed. 

Loss of Sexual or Frooreative Power.—At the present stage of our knowl¬ 
edge, we believe that suprapubic operation carries with it less liability of pema- 
nent injury resulting to the ejaculatory ducts than the average perineal opera* 
tion. Fortunately, in most of our patients this is a question of but small mo¬ 
ment, but in those patients whoso prostatic symptoms develop in the early 
fifties it may assume a position of importance. Another difficulty is that the 
type of urinary obstruction usually met with at this age is a small prostate, a 
contracture of the vesical neck or a bar formation. As we have already stated, 
these are' the cases which arc best handled by some intra-urethral procedure or 
by perineal operation. For this reason, the ejaculatory ducts are more liable to 
bo injured, either by inflammatory stenosis following intra-urethral procedure 
or by faulty technic of the perineal operation. Tt, therefore, behitoves us to 
advocate that method of perineal exposure in which a definite attempt is made 
toward their conservation. Regarding sexual vigor, it may bo well incroosoil 
after suprapubic prostatectomy, the reason for it being the relief which results 
from the removal of pressure on the seminal ducts following the operation. 

Vesioal Atony.—Froyer claims that residual urine should never bo pres¬ 
ent after prostatectomy, provided the prostate has been properly removed, and 
that, no matter how long or how great ^e overdistention of the bladder has been 
before operation, with tite obstruction removed it will empty itself absolutely. 
The theory of this may be correct, but, practically, many bladders whose muscles 
have become d^nerated from long overdistention require montbs of time and 
much treatment before an approximation of their normal vigor is regained— 
sometimes it never is. Whet^r there is or is not such a condition as perma¬ 
nent atmiy is still an open question. Some believe in the existence of vesical 
atony and dilatation of the upper urinary tract without the presence of ob¬ 
structive factors or nervous disease. For this reason exhaustive differential 
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diagnosis should be resorted to before operation is oonsid^red in those oases 
where there, is the sli^test doubt as to the prostate forming the obstructive 
factor. 

naiTOBBS or nonATBOTOicr 

The chief dangers of prostatectomy are: (1) shock; (2) hemorrhage; (3) 
uremia; (4) septicemia; (5) bronchitis and pneumonia; (6) cerebral hemo^ 
rhage and thrombosis; (7) pulmonary embolism. 

ShmdL—The possibility of shock following an operation for removal of the 
prostate can be materially lessened by careful preparation of the patient before 
operation, by wise seloction of the anesthetic, by rapid operation and attention 
to the details of operative technic, os already outlined. The mortality of the 
operation from shook is almost n^ligiblo. A number of elements beside the 
operation itself enter into the production of shock. The physical state of the 
patient prior to the administration of the ancsthotic is a factor. Everything 
possible should be done toward eliminating any terror which the patient may 
have of operation. A quieting injection of morphin and sctopolamiii an hour 
before operation aids greatly in helping the patient to approach operation in a 
tranquil frame of mind. All timo^nsuming details, sneb as filling the bladder, 
sterilizing the skin, arrangement of towels and sterile sheets on the patient, 
should be performed before the anesthesia is commenced. 

Semorrhage.—The various methods to bo employed for controlling hemor¬ 
rhage at time of operation have already been outlined under operative technic. 
It is the custom with many surgeons to use continuous irrigation of the bladder 
following operation. I believe that such continuous irrigation may so made the 
actual amount of hemorrhage which a patient may have that it is unwise to 
employ it. It scorns safer to allow clots to form and thus check oozing, rather 
than to take the risk of dislodging them and exciting prolonged bleeding by 
constant irrigation. Secondary hemorrhage may take place a week or 10 days 
after operation, and it is usually due to sepsis or to ovor^xertion on the part 
of the patient. In regard to the treatment of secondary hemorrhage, should it 
occur, if flnsliing of the bladder with hot saline solution does not immediately 
check the bleeding, no time should bo wasted but the patient should immediately 
be placed under an anosthetio and the prostatic cavity thoroughly packed and 
a drainage tube re-inserted into the wound. This applies equally whether the 
operation has been performed perineally or snprapubically. 

TTremia.—The occurrence of postoperative uremia usually indicates that 
the patient has not received careful preparation before operation. The oases 
who die from anuria, as a role, belong to that class of prostatiqnes suffwing 
from overdistended bladder and in udtom no infection of the bladder had token 
place. Such a patient, in my judgment, is always the poorest operative ri^ 
and requires a more prolonged preparatory treatment before operation is under¬ 
taken. The anuria is usually produced by a nephritis plus sepsis,, and it is 
usually found that in patients in whom a mild degree of cystitis has existed for 
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time, an aeqaired immunity to the effects of infection has resulted, and, as 
a rule, they do better after operation than those in whom the bladder is abso¬ 
lutely sterile. 

Patients who hare not acquired such immunity before operation, and who 
are in addition suffering from renal disease, are more apt to develop acute ex¬ 
acerbations of the disease when postoperativo septic absorption takes place. Two 
conditions are probably responsible for any prei-xisting immunity to the dangers 
of postoperative absorption, namely, the blocking of the lymphatics by a long- 
continu^ cystitis and tbo production of antibodies within the individual. 

Bxoadiltis and Paenmonia. —Tn operating upon patients suffering from 
chronic bronchitis tho question of choice of anesthetic is all-important, spinal 
anesthesia being unquestionably the anesthetic of election. 

Cerebral Hemorrhage, Thrombosis, Pulmonary Embolism.— In guarding 
against the possiblo occurrence of these postoperative complications, tho follow¬ 
ing warning is given: Two of my patients who succumbed to embolism hod had 
indwelling catheters inserted shortly after operation in an effort to expedite 
wound healing. In both instances the catheters were not well tolorateil and 
induced very considerable vesical spasm. I believe that during the straining 
produced by these spasms, clots were forced out of the pelvic veins into the 
general circulation, with consequent death. For these reasons it seems that tho 
use of tho indwelling catheter immediately after operation should not bo insti¬ 
tuted until sufficient time has elapsed for the blood-clots in the vessels to liocomo 
well organized. This argument also applies to the question of immediate clranro 
of the bladder and suprapubic wound in an effort to obtain primary union, 
draining by the use of indwelling catheters only. Although it is occasionally 
possible to obtain primary union by such a procedure, tho added postoperative 
danger produced by an indwelling catheter inserted at an early pcrio<l is scarcely 
justified. 
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CHAPTER XV 


OPBBATIONB UPON THE URINABT BLADDEB 
J. Bkittlet Squibb 

OENEBAL OON8IDEBATIONB 

The BUiipcal approadi to the bladder ia by way of a suprapiibio inciaion or a 
perineal aection. Either one of these procednrea ia a preliminary atep to all 
vesical operations. Operations upon the bladder are designed to meet 4 main 
surgical indications. 

A. Operations to institute vesical drainage. 

B. Operations upon intra- or extravcsical lesioi 

0. Operations for excision, resection, or plastic repair of the bladder. 

D. Operations for the correction of associated or secondary vesical condi¬ 
tions. 

The institution of bladder drainage is by far the m<»t common oporativo 
procedure, and urinary retention is the most frequent condition necessitating 
it. Vesical drainage is necessary as a means of relieving retention due to, or 
associated with, stricture, hypertrophic prostate, contracture of the vesical neck, 
malignancy, and acute inflammatory conditions of the prostate and rectum. In 
infective conditions incident to the presence of calculi, acute cystitis, trigonitia, 
and malignant neoplasms the institution of temporary or pennanent drainage is 
the essential clement in the operative procedure. 

In the mildest forms of urinary retention simple catheteriKation will bo the 
only procedure indicated, while in the true organic occlusive processes in the 
nei^borhood of the internal urinary meatus a more extended operation will bo 
demanded. The simplest operation for drainage of the bladder is paracentesis 
vesicte, and the most thorough and efficient, cither the suprapubic or perineal 
(^stotomy. 

Suprapubic qystotomy ia an operation in itself, but is, in addition, the first 
stop in all operations making a suprapubic approach to the interior of the blad¬ 
der. It offers a means of-thorough exploration of the bladder and is the beat 
exposure for any intravesical patholi^. In cystorrhaphy of the bladder for 
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rupture, whether the rent is intraperitoueal or extrapraitoueal, a primarv 
ayatotomy is essontial-for proper orientation and repair, as well as for the estali 
liahment of drainage. In suprapubic prostatectomy the approach for intra 
urothral oiiiicleatiou and subaoiuent drainage is by way of a suprapubic cystot¬ 
omy. In some cases of contracture of the vesical nock divulsion or division of 
the anomalous constriction is best obtained by this means. Betrograde cathe¬ 
terization is a rare indication for suprapubic cystotomy. 

Under extirpative operations, cystectomy, either partial or complete, em¬ 
braces 3 distinct surgical conditions: neoplasms, diverticula, and cysts. For 
practical purposes all vesical neoplasms, oven when histologically benign, may 
be considered potentially malignant on account of the very marked tendency for 
benign tumors to undergo a malignant' change. A tumor may be benign on 
excision and upon incomplete extirpation recur as a malignant tumor. It may 
be stated that if any operative treatment is undertaken for the extirpation of 
vesical tumors, the correct surgical dictum is that all operative vesical tumors 
should be considered malignant. Albarran’s statement (1) that “all vesical 
tumors are malignant or likely to become so” is essentially correct. In sub¬ 
stance, then, cystectomy is to be considered radical where efforts at cure arc at¬ 
tempted. Increasing experience emphasizes the fact that any measures sliort 
of radical throufdi extirpation are both futile and unwarranted. The operative 
procedure must be a measure that will remove the tumor en masse with or with¬ 
out the aid of actual cauterization. Anything in the nature of a palliative 
operation for tumors of the bladder will be only a drainage operation or 
cystostomy. In benign papillomata the intravesical application of the Oudin 
high-frequency current has given better results than the simple suprapubic 
excision. 

Diverticula demand special treatment and the application of modified forms 
of technic, depending upon their size, disposition, and associated anatomical 
topography. Plastic resection in some form or other will be in many cases the 
only technic applicable, while complete excision will be the operation of elec¬ 
tion where possible. Barely there may be cysts within the bladder or connected 
with its wall, such as implantation hydatid cysts. The treatment of this rare 
condition will demand the application of a special form of surreal technic 
depending upon the vesical or peritoneal attachment of the cyst, and tuny 
ne«!essitato cither an intraperitoueal or extraperitoueal operation or a com¬ 
bination of both methods. 

The surgical treatment of the associated conditions, such as hernia of tlie 
bladder, cystocele, vesicovaginal fistula, etc., is considered under their respective 
chapters. 


amSAL AHATOIET 


The bladder, being a hollow muscular organ with alternate periods of dis¬ 
tention and contraction, is stibject to considerable variation in shape, position. 
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and peritonoal Nfleetion. The disposition o£ the peritoneum under natural 
artificial conditions of retention and distention is the main surreal considera* 
tion, for upon the mobilisation of the peritoneum under various conditions of 
distention are founded all of the suprapubic extraperitoneal operative pro¬ 
cedures. In an adult, under normal conditions, the bladder is in the anterior 
portion of the true pelvis and the apex or summit with its serous covering is 
just behind or just below the superior margin of the symphysis. In diildren 
the bladder is partially an abdominal organ, and the apex is ulxMit 2..'i cm. 
above the level of the superior border of the symphysis. As the bladder becomes 
distended, the shape becomes more nearly oval, and the apex rises out of the 
pelvis into the abdominal cavity. Coincidentally, the peritoneum is elevated 
and draws away from the lower abdominal wall, leaving the lower half of the 
superior surface of the bladder immediately above the symphysis without inter¬ 
vening peritoneum. The extent of the peritoneal separation is directly pro¬ 
portionate to the degree of distention, for when the summit of the bladder is 
midway between the navel and the symphysis there is exposed about 5 to 7 
cm. of free non-peritonixed bladder surface. The amount of fluid necessary 
to bring this about is roughly (SOO e. c. 

Extending from the apex to the navel is a fibrous hand, covered on its under 
surface by the peritoneum and known as the urachus. It is n definite landmark 
and offers a ready means of identifying the summit of the bladder. The pres- 
ence of the urachus prevents the bladilor from descending much below tho 
superior level of tho symphysis. Ujjon division of the urachus, tho bladder, 
incased as it is in loose connective-tissue reticulum, is capable of extensive oper¬ 
ative mobilization. From the navel on each side of the urachus there arise 2 
fibrous bands, representing the obliterated hypogastric arteries, wbicli pass 
downward as divergent cords to tho lateral walls of the pelvis. In tho adult 
male the peritoneum extends down from the summit of the bladder into the 
rectovesical pouch and extends over the superior aspects of the seminal vesicles, 
vasa deferentia, and lower ureters to l)e reflected upon the rectum. In the adult 
female tho peritoneum extends from the summit of tho bladder to about tiie 
level of the internal os and is then reflected over to the anterior surface of the 
uterus. 

The relation of the vas deferens to the ureter is a valuable landmark in the 
surgical topography of the base of tho bladder, for it offers tho best means of 
readily and easily locating the terminal ureter. The ureters, under ordinary 
' conditions, are firmly fixed to the peritoneum, and they enter the postero-inforior 
surface of the bladder about 2 cm. from the mesial plane. The vaa deferens 
runs backward and inward, extrapcritoneally, to enter tho true pelvis, and is 
continued from before backward and from above downward and inward, to tho 
inner side of the seminal vesicles. It passes tho obliterated hypogastric artery 
on its inner side, and about 7 cm. lower down is crossed by tho ureter, just as tho 
ureter enters the bladder. The ureter then is posterior and external to tho vas 
deferens (Fig. 1). 
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The prevesical space of Retzius is the area between the peritoneal reflection 
and the superior margin of the symphysis and lies anterior to the bladder ami 
posterior to the symphysis. It is filled by a loose connective-tissue reticulum 
and lobules of fat and communicates laterally with the general extraperitoneal 
space. 

The base of the bladder is boimdod by 3 natural orifices which form an 
equilateral triangle, 2.r> cm. to the side. Between the 2 ureteral orifices is a 
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bridfp of tissue, the so-calloil intemreteric ligament. Immediately posterior to 
this is the basal prostatic pouch or bas-fond. The base of the bladder is firmly 
attached to the rectum in the male and to the anterior wall of the vagina and 
cervix in the female. It is covered by thin, non-rugated mucous membrane, 
much more vascular than the adjacent bladder mucosa. 

The internal urinary meatus is downward and backward about 2.6 cm. 
from the posterior surface of the symphysis and about 6 to 6.5 cm. from the 
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pfM<Mnni. Tbe meatus and the base of the bladder are praotieally fixed points^ 
r^rdless of ehanges in the shape of the bladder from disiention. Tbe base of 
the bladder may be raised to a slight extent by distending the rectum with free 
fluid or by means of a dilating bag with a capacity of 250 to 300 o. c. Altbou^ ’ 
the base may be thus elerated to a very slight extent, there is no corresponding 
elevation of the superior surface of the bladder. A Trendelenburg position, 
however, will allow the intestines to gravitate toward the upper abdomen and 
bring about an elevation of the superior vesical surface, thus exposing about 5 
cm. of non-peritouized bladder and allowing a snprapnbic (^stotoniy to bo 
accomplished without difficulty. 

The anterior fixation of the bladder is by means of the puboprostatic liga¬ 
ments, 1 on each side of the mmial plane. They spring from the posterior sur¬ 
face of the pubes and pass directly back and downward to become attached to 
the bladder and prostate. All operative procetiurcs on the bladder should pre¬ 
serve this pubovesical attachment, as an impairment of its anatomical integrity 
results in delayc<I healing and increased opportunity for infection. 

PBEPABATZON FOB OPBBATION 

The preparation of a patient for operation embraces: preparation of the 
patient himself, preparation of the field of operation, and anesthesia. 

a. Preparation of the Patient. —^Tbo preparation of the patient will depend 
upoii the primary operative indication. If it is a case of acute retention, no pre¬ 
liminary preparation of the patient is possible, os the operation is usually an emer¬ 
gency pro<^ure and the pathological condition acts as a bar to pre-operative bladder 
lavage. In other cases, when time of o|ieration is not imperative and there is no 
obstruction, or a cystitis is present without bleeding, the degree of sepsis may Ite' 
very mark^ly diminished by a preliminary course of catheterizations with bladder 
lavage. The bladder is cathoterized every 4 hours and washed out with n saturated 
solution of boric acid, while urotropin 0.!$0 gm., every 4 hours is usually adiniiiistercrl 
by mouth. The action of the urotropin is greatly enhanerHl by the addition of sodium 
benzoate 0.50 gm. every 4 hours. 

The blood-prcBsiire is taken, the cardiovnscnlar system inquired into, and 
snch stimulants as may be necessary are given. The index of renal elimination 
is determined by the phthalein test and a 24 hour urinary specimen examined. 
Twenty-four hours previous to operation the patient is given a oathnrtie. My 
own ohoioo is castor oil, 30 to 60 a c., as it prodnoes a oomplete evaonation of 
the bowels without a seeondary'distention. In the morning of the day of op¬ 
eration 1 or 2 enemata of about 500 c. c., usually of soapsuds, are given in 
order to cleanse the lower bowel. The patient is allowed fluids up to 1 hour 
previous to operation. If the patient shows a degree of desiccation or an appar¬ 
ent lack of fluids, he is given 1,000 c. c. of the following solution by proctoclysis: 
normal saline, 1,000 r. c.; whiskey, Iti to 30 c. c.; strychnin sulphate, .004 gm. 

47C 
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PirtpmtlQii «f the Held ef OperetloiL-^Tiffle permitting, the abdomen is 
shaved the night before the qpmtuHi and no further preparation of the operu 
tire field takes place until thd jutii^ is upon the table. When the case is ur¬ 
gent, the patient is shaved without the addition of water, usually using alcohol 
as a fluid medium for the shaving. Upon the operating table the abdomen is 
swabbed with a solution consisting of crystal iodin 1 gm., benzin 1,000 c. c., the 
field wiped dry, and a 3 per cent, tincture of iodin (made fresh weekly) applied. 
The bladder is distended with saturated solution of boric acid to the extent of 
300 to 500 c. c. The catheter may be left in situ, but is usually withdrawn, 
and tied firmly around the penis to retain the fluid within the bladder during the 
anesthetization. All of these procedures are carried out before the anesthesia 
is started. 

0 . Anesthesia. —As a preliminary to operation, the patient is given 1 hour 
before operation a hypodermic injection consisting of morphin sulphate .015 
gm., scopolamin hydrobromid, .0005 gm. For operations of short duration I 
have found the nitrous^xid-gas-oxygen sequence very satisfactory. For more 
prolonged operations I have been better pleased with gas and ether. With either 
form of anesthesia the technic of anoci-association is an adjunct of value. For n 
simple suprapubic cystotomy, when the operation is undertaken for stone, 
pedunculated tumor, or for drainage only, it can be performed painlessly under 
local anesthesia. I have been in tlie habit of using the 3 standard solutions of 
Bchleich, and my results have been uniformly satisfactory. Novocain in 
strengths from Yjio S per cent, is also efficient. A number of wheals are pro¬ 
duced in the line of the proposctl incision with solution No. 1 (Schleich). The 
subcutaneous tissue and fascial covering are infiltrated with No. 2, while' the 
prevesical space and the wall of the bladder are tlioroughly infiltrated with No. 
3 or No. 3. If pain is to be obviated, the cutting instruments must be very 
sharp, the manipulations gentle, and traction avoided. 


INBTBUHENT8 

The instruments required are: scalpels, 2, full-bellied; scissors, Mayo patr 
tern, straight, curved, blunt, and sharp; thumb forceps, long and short, dissect¬ 
ing, and toothed; retractors, Parker, Fritsch’s, large and small, Tuffier’s, Bal¬ 
four’s, and flexible; sponge holders, 4, Foerster’s, Roosevelt. Ilospital type; 
needle holders, 8, 2 Hegar and 1 Richter; Wappler head light; lithotomy for¬ 
ceps; lithotomy scoop; hemostats, 12, Rochester-Kelly, short; 12, Ochsner- 
Mayo; intestinal forceps, 3 Barrett’s, 0 Allis; stone searcher; lithotrit^.8 sizes; 
aspirators or washing bottles, 8; washing tubes; catheters; metal sounds; irri¬ 
gating or piston syringe (160-800 o;' c.); paracentesis tro^ and ognnula; record 
syringe (10 c. c.); Paquelin and galvanoeautery; large eye, round point, Mayo 
or Schroedcr tissue needles; Keith triangular point abdominal needles; full 
onrved, cutting edge; surgical needles. 
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PABA01NTE8IB VB810 JB 

«* 

DeMripUoa.—^An emergency or temporary expedient for relieving aoute 
urinary retention. Tho bladder ia cntcretl by mcaiia of a trocar and cannula 
or aapirating ayringc iinmeiliatcly above tho Byinphysis. 

Teehnie of Operation.—The diagiiosia must be confirmed by percuaaioii 
and palpation, and the area of urinary diatention accurately determined. Tho 
point of puncture is in tho median lino' just above the aymphysis of the pubes. 
The cannula should have a caliber alxnit c<iual to a 20 F. catheter and diould 
have a slight curve. If a syringe is used, a nccillo of about 14 mm. bore and 10 
cm. in length is very satisfactory. The'trocar and cannula arc grasped in tho 
right hand, with the concavity downward, and the index finger is extended along 
the shaft of tho cannula in order to act as a guard against too deep penetration. 
The point of puncture is preferably infiltrated with novocain 1 per cent, and 
the skin nick^ with a sharp scalpel and the linoa alba steadied by counter- 
traction upward with the left hand. Tho instrument is plunged downward and 
backward with a quick wrist movement, perforating the intervening tissue of 
the prevesical space. The distance of insertion of tho instrument will vary 
with tho thickness of the abdominal wall. The trocar is removed and tho urine 
allowed to drain off. After withdrawal of the urine, the cannula may bo with¬ 
drawn or left for a short time in situ. If the bladder is to be drained in this 
manner for a few days, u laittcr jmicodure is to pass a 1.5 to 18 F. mbher 
catheter along the canniila into the bladder and witlxlraw the cannula over the 
catheter. Tho catheter is fixed in place by adhesive plaster or a transfixion 
suture through the skin. 

This is an excellent procedure for relieving tho bladder of overdistention and 
maintaining drainage during the subsequent reactive stage of acute vesical conges¬ 
tion. After long-continued retention the withdrawal of urine must not be too rapid in 
order to avoid hemorrhage into the bladder from acute congestion. Under tte oiroum- 
atanccs it is wise to leave a small amount of urine in the bladder either by withdrawing 
the cannula or clamping off the catheter with a hemostat. 

Upon removal of tho cannula or catheter the wound is scaled witfi cotton and 
collodion. This procedtiro is one of expediency only, and sliould not be. used 
as ait efficient means of drainage. It should not be used at greater length than 
3 or 4 days, which is about the limit of toleration by the bladder. 

OTBTOTOMY 

a. Snprapnbic. 

I. Txmgitudinal or vertical incision. 

H. Transverse or horizontal incision. 

b. Perineal (page 700). 
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c.’ Vaginal (page 727). 

Cystotomy simply means incision of the bladder. It is necessarily the first 
step in any operative procedure directed against the bladder. The perineal 
route per sc is more comfortable for the patient. For all other desiderata the 
siipraptibic method is much to bo preferred. For vesical calculus in the female, 
a vaginal cystotomy by incision of the vesicovaginal septum is superior to any 
other meth^. (Kelly 14.) 

StITBAFUBIO OYSXOTOlCy 

Seioription.—Extrapcritoncal incision of tho bladder immediately above the 
Hymphysis through the prevesical space and below the peritoneal rofloctinn. 

Indications.—1. To provide drainage for urinary obstruction incident to 
liypcrtrophic prostate, contracture of tho vesical neck, stricture, etc. 

2. To provide drainage for infective conditions such as cystitis, trigonitis, 
tuberculosis, malignancy. 

!1. To remove calculi and foreign bodies. 

4. For partial or complete extirpation of vesical neoplasms. 

5. To afford a means of visual and digital exploration of tho bladder or 
retrograde catheterisation. 

0. As a preliminary procedure for cystorrhaphy for rupture of tho bl.addcr. 

Snrgioal Landmarks.—Tho surgical landmarks arc ns follows: Umbilicus, 
■superior mui^in of the symphysis, and linca alba. 

LoNarruuiNAi. Incision 

Incision,—The incision is made in tho median lino from the superior margin 
of the symphysis upward about 7 to 10 cm. The line of incision may be ex¬ 
tended upward, toward tho navel, as desired or indicated. 

Technic of Operation.— STEP l. —Tho skin, superficial and deep fascia 
are divided. 'J'ho anterior sheath of tho left rectus is diviileil in a longitudinal 
direction close to the linca allm. The pyraniidalis muscle is retracted or cut as 
it is inHf>rted along tho linca alba. The m*ti muscles are retracted, cxiNising tho 
semilunar fold of Douglas and tho i>eritoneum with properitoucal fat. 

STEP 2. —By means of gauxo dissection tho iKiritoneiim is gently pushed 
hack and up out of the field. The blaihler is readily recognized by the urachal 
nttaehment at the apex or summit, by the blue pink color, by tho longitudinal 
musele fillers, by the fluctuant quality, and by tho branehod prevesical veins. 
'I’lie surrounding tissuos are protccteil and prolapse of tho peritoneal reflection 
is prc'venteil by adequate walling off with a gauze roll. Some surgeons simply 
prevent the peritoneum from rolling down by means of a fairly broad retractor 
and do not wall off the surrounding tissue. 

STEP .1.—Tho bladder may 1x5 grasped by 2 single tcnacnla. or 2 traction 
sutures may bo passed through tho muscular coat. The sutures and toiiacula 
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are usually placed at the midpoint of tho exposed bladder and about 1 era. from 
the proposed line of incision. The bladder is opened by a quick thrust, the 
back of the cutting; edge of the scalpel carrying the index Anger with it into 
the bladtler. The finger acts as a hook to elevate tho bladder and tho in¬ 
cision is enlarged downward or upward, as niay 1 m< desirwl. My own preference 
is to avoid hook and traction ligatures and enter the bladder as indicated. After 
tho bladder incision is completed (it should be at least 5 cm. iii length), the cut 
edgt's of the bladder wall are grasped by Allis <daiups. 1 on each si<le. After 
carrying out the main surgical indication the bladder is eli»sed. 

If the cystotomy is iierfonnwl for calculus and the bladder is reasonably elenii and 
no undue traumatism has been iiifliett'd, the bladd«*r is «do8eil without drainaKo; if, 
however, the bladder is iiifeete<l or has bec*ii 8ubj«*et t«i any undue amount t>f trauma, 
or if there is ovidenc-e tlwt tho bletaling is continuing, or if drainuKo is demaiidotl 
I>er so, the closure must allow for adequate drainage. 

The vesical incision is approximated by a (\)nnell suttm! of No. 2 plain or 
iodiml gut. It is preferable to begin at tho lower angle, pass the first stitch, 
and leave 1 cml «>f the suture long to act as a traction suture. 

When no drainage is (mnsidered necessary, tho incision is closed throughout 
its length and then reinforced by a (Pushing or continuous Ixnnlmrt suture of 
No. I chromic gut. When drainage is necessary, the drainage tul)o (Kreyor or 
Marion) is pluee«l at tho upper or highest point of the bladder. Tho tube 
should have a <lianieter of at least l.ri cm. and shoidd be inserted about. to 
.'i cm. within the hlaihler; it should have nn eye 1 cm. from the bhulder tmd, 
and in no way should the end of the tul)o impinge ujMm the base of tho bhulder. 
A transfixion suture of plain gtit No. 2 is pus.se<l through tins bhulder wall uiul 
anchors the tnlaf to the upi)i*r angle of the vesical iiuilsion. A purse-string 
suture of N<». 2 jtiain or iodized gut shotthl encircle the tula* ami approximate 
the vesical tissue as in a Katler ga.stntstmny. 

8TKP 4.—'I'he muscles are left undistiirlMal, and the anterior faacn’a and skin 
are approximatetl by interruptc<l figure-of-eight silkw«»rm-gut sutures. Tho 
suture passes througli the skin .on one side 1 cm. from the eilgi*, and {xsrforatos 
only tho akin and superficial fascia. It is then carried over to the opposite 
fascia ami [»erforates it from above «lownwaril and tlum is made to cross the 
incision and pass through the opposite fascial sheet from lKih)W iip ami then 
crosses over the incision to come out through the opposite skin flap 1 cm. from 
the ctlge. The drainage tulte cmcrg«-s at the lower angle of tho skin incision, and 
is held in place by a single transfixion suture of silkwonn-gnt. A small cigarette 
drain is provi«leil at the lower angle of tbe wound in order to drain indepen¬ 
dently tbe spat'C of Uet/.iiis. 

Comment. —This type of operation is uniformly succcfwful. There is very little 
chance of any nc«-i«lciit owurring. If the peritoneal cavity is act'idciitally opciicil, it 
can be readib’ closwl; the hcinorrhagc is very slight, usually so scant as not to re- 
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quin any ligatuna; drainage ia efficient and doee not off^r many difficulties. The 
ezposnra is uraally ample. The incuion in the bladder may be transTerae if desired. 
It is not necessaiy to apply the sutures with extreme precision; it apparently makes no 
difference what form the suture takes or whether it accidentally includes mucous 
membrane, so long as no ligaturo material is free within the vesical chamber. 


Tbassvebse Ikcision 

(Trmidelenbury, Kellij, Lower, MucUowati, l(i) 

Bioision. —^With tlie patient in the Trendelenburg position, a horizontal in¬ 
cision is made about 7 to 10 cm. long in the intorspinous fold, slightly curved 
from internal ring to internal ring with concavity upward, aliont 8 cm. above 
the symphysis. 

Tbohnio Operation. —step l.—Divide the skin and superficial and deep 

fascia down to the sheaths of the recti muscles. Clamp any vessels that bleed. 
The superficial epigastric and superficial external pudic arteries and veins are 
usually encountered. Retract the fatty fascial tissue above the line of contem¬ 
plated incision in the muscle sheaths. 

STEP 8.—Incise the anterior sheath of the 2 recti transversely from 1 semi¬ 
lunar line to the other. The intermuscular septum must be divided to allow 
complete retraction of the anterior fascia and thereby expose the 2 muscles. 

In the lower part of the sheath of the rcctns will be found the pyramidales 
muscles, 1 on each side, which take their origin from the pubic Itone and sym¬ 
physis and are inserted into the linea alba about B cm. aWc the symphysis. 
Separate the pyramidales muscles. 

Insert a blunt retractor beneath the body of each rcctns muscle and retract 
gently, taking care not to injure the deep epigastric vessels, which enter the 
sheath of the rectus by passing over the semilunar fold of Douglas. If the re¬ 
traction is inadequate, sever the innermost fibers of the rectus from the sym¬ 
physis. 

STEP 3. —^By means of gauze dissection, strip off the prnperitoneal fat and 
peritoneum until the latter is well off the superior surface of the bladder. 
The bladder is readily recognized by the attachment of the urachus to tho 
apex, by the blue pink color, by the longitudinal muscle fibers, by its fluctuant 
quality and by the dichotomous branching of the superficial vesical veins. 

STEP 4. —The bladder may bo incised longitudinally or transversely. If the 
former method is used, tho technic is as described for vertical cystotomy. If 
the latter technic is adopted, the bladder may be grasped at its lower angle 
by a single volsella forceps and 2 linen sutures may bo passed through the mus¬ 
cular coat on each side to serve as traction sutures. 

STEP 8.—Protect tho paravesical, tissue by adequate gauze packing, which 
also prevents tho peritoneal reflection from slipping down. 

STEP 6 . —Incise tho bladder transversely between the traction sutures; try 
to have tho incision at tho uppermost limit of tho elevated bladder. 
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STKT 7. —In entering the bladder, use a fuH-belHed knife and give a qtiick 
thniat through all the coats. In tliis way one avoids pushing die mucous mem¬ 
brane before the knife, as iiiay happen if the incision is made too deliberately. 

STEP 8. —Swab the bhnider dry anil carry out whatever surgery may bd 
necessary. 

STEP 9.—Remove all gau/4i packing and close the bladder wound by a Con¬ 
nell suture of No. 2 catgut, plain or iiMliscd, jMuietrating all the coats of the 
bladder. Drainage is provided if necessary by any standard drainage tulKi 
(Fieyer or Marion) at the midpoint of the transvei'so incision, or the incision is 
closed in its entirety and drainage providuil by a separate stab wound about 3 
cm. above or below the line of the bladder incision. Reinforce the closure line 
by a Cusliing stiUdi of No. 1 chromic gut. Bring the btalies of the 2 recti to¬ 
gether by a few interrupted sutures of .\o. 2 plain catgut. Provide drainage for 
the prevesical space by means of a small cigarette drain at the lower angle of the 
wound. Bring the fascial tlaps together with continuous suture of No. 3 
chromic catgut. Close the skin by interrupted silkworm sutun>s, the middle 
stitch transfixing the drainage tube. Transfix cigarette drain with sterile safety 
pin. 


Commant. —^Thc advantnap obtained from the transverso incision is the wide ex¬ 
posure of the prevesical space. The disadvantages arc that it opens more tissue planes 
to infection than the vertical; them is nn iiicrcasi'd liability to hornia, and if infection 
takes place, it is mom difficult to cope ndisiiiately with it than when the vertical 
incision is used. 


OYSTOSTOMY OB PERMANENT TJBINABY F1STT7LA 

Description.—The institution of drainage of the bladder, by means of a per¬ 
manent fistula. 

Indications.—The operation is usually performed as a palliative procedure 
in advanced malignant disease, tuberculosis or intractable cystitis. 

Technic of Operation.—The operation is essentially a cystotomy for penna- 
nent drainage and the various steps arc as outlini'd for cystotomy. The special 
point in the technic is the accurate coaptation of the vesical mucosa to the skin 
incision. Various mechanical appliances have lxH.‘n dcviscil for maintaining the 
patency of the stoma. A very efficient one is Stevenson’s suprapubic tube. 

In obstinate cases of cystitis in wurnen associated with great pain and ves¬ 
ical tenesmus due to cystitis colli or trigonitis, a cystostomy performed through 
the vesicovaginal septum is a procedure of great value as it gives coinplete phys¬ 
iological rest to the bladder for 6 to 0 months or until the cystitis is cured. The 
technic of Kelly (14) is the one nsnally followed. The patient is put into the 
knee-chest position. A catheter is introdiieeil into the bladder and the urine 
withdrawn when the air rushes in and stretches the bladder to maximnni. By 
means of a Sims speculum the posterior vaginal wall is retracted exposing the 
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Btretohed anterior vaginal wall. A scalpel is plunged through tho vesicovaginal 
septum in the median line and about 2 cm. in front of the cervix. The incision 
is carried toward the urethra about 1.5 to 2 cm., care being exercised not to 
injure the sphincter of the internal meatus. The vesical mucosa will usually 
prolapse into the wound and it is then drawn down over the intervening edge 
of the septum and accurately sutured to the vaginal mucosa by continuous or 
interrupted nitnros of catgut. The mitire operation is readily carried out by 
infiltruting the vaginal mucous membrane and septum with 3 per cent, novocain 
solution. 


OPERATION TOR OONTRAOTURE OF THE VESICAL NECK 

(Mercier, Fuller, Keyes, Chetwood) 

ReMription.—The division or excision of an organized fibroid ring sur¬ 
rounding tho internal urinary meatus of the bladder. 

Operative Frooedures.—Incision of fibroid ring by: 

I. Suprapubic cystotomy. 

II. Perineal section, 

a. Median prostatotomy. 

b. Bottiui galvanncautery. 

Excision of fibroid ring by: 

1. Snprapubie cystotomy 
ir. I’crincul cystotomy 

J11. rretJiral cystotomy (Punch operation of Young). 

The operation when porfonned through a suprapubic wound is essentially a 
cystotomy with cither division of tho occlusive ring or its excision. If incision. 
js carried out, the “bar” is divided from above downward and before backward, 
well into the basal prostatic tissue. If excision is decided upon and it seems 
tho lietter procedure, the occlusive tissue is removed en masse. Since 
the tissue is usually of a fibroid nature, it does not lend itself to any enuclea- 
tive maneuver, but has to be excised by sharp dissection. On the whole, this 
condition is best treated by perineal measures. (See Surgery of the Prostate, 
page 700.) 


LFTHOLAPAZT 

Initnunents. 

r.itliotrite—usually 3 sizes—fenestrated. 
.\spiratora and washing bottles—usually 3. 
Washing tubes. 

Catheter. 

Piston syringe. 
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DeMriptioB.—^The introduction into the bladder of a special instrument 
known as a lithotrite for the purpose of grasping; and enishing vesical calculi, 
with the subsequent aspiration of the mineral detritus through a washing tube, 
by means of an aspirator: 


Indications.—The suceesg of litho1ii]Nixy dciH’mls CKHoiitinlly u|X)n the skill and 
technic of the operator and the nietho<lical way in which the operation ia conducted. 
The operation has its best indication in those cjiscs showiiiK vesical calculi within a 
relatively clean, non-infccted bladder. For numerous small calculi or for oncyctcd 
calculi or calculi within diverticula, it is not applicable. 

Preparation.—General anesthesia. Penis and meatus rendorcil as asoptio as 
possible. 

Position.—The patient ia plnceil in a typical inalo-cystoscopy position, with 
the pelvis well elevated. 

Teohnio of Operation. — STEP l. — A soft nihber catheter, about 26 
French, is well lubricated and intnaluccd into the bladder. After the urine is 
withdrawn, about 200 to 300 c. c. of sterile saturated boric acid solution is in¬ 
troduced into the bladder and the catheter is withdrawn. 

STEP 2.—The large size lithotrite is passeil cIoae<l into the blndtlcr, much 
after the fashion of introducing a sound. Coiisiderablo care ia required in 
passing the abrupt curve of the instrument up through the prostatic urethra. 
Ily maintaining tlie shank of the instrument in a more vertical position, until the 
tip passes under the triangular ligament, little difficulty is experienced. After 
the bladder has been entered, the lithotrite is gently passed backward until the 
closed jaws rest on the posterior bladder wall. 

STEP 3. —The location of the stone is <lctermincd by gently tapping the 
bladder, using the lithotrite ns a stone searcher. By keeping absolutely in the 
midlinc, and pressing the angle of the jaws well into the banc of the bladder, the 
calculus will usually gravitate to the instrument. If not, by slight lateral rota¬ 
tions through 3;>° to 45°, a “click” is usually obtained. Having located the 
stone, return to midlinc position. Keep the jaws well on the base of the 
bladder. 

STEP 4. —Ojjcn the jaws by pulling the male segment up and rotate the open 
jaws to the previously determined position of the stone. Grasp the stone and 
give the knob a half him to fix the stom; within the grasp of the instrument. 
Here certain precautions are necessary to sec that the mucous membrane is not 
included within the grasp of the instrument. In or«lcr to flctcrmine this point, 
withdraw the instrument aliout 2 cm. and see if it rotates freely. If the mucous 
membrane is entrapped, there will be a flistinct “pull” and lack of free rotation. 
If this occurs, unlock and repeat pm<‘edure. The instrunicnt is so constnicterl 
as almost to preclude the possibility of any tissue getting within the jaws except 
with a very careless technic. With the calculus firmly grasped, crush the sbme 
by turning the handle. 
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STBF 6. —Repeat the procedure a number of times until satisfied that th<- 
stone has been amply fragmentized. 

STEP 6 . —Withdraw the lithotritc. 

STEP 7.—Introduce as largo a washing tube as will pass through the urethra, 
and couple this with an aspirator after being satisfied that no air is introduced 
into the bladder, which would impair the efiicicncy of the aspirator. The 
outranco of air into the bladder can bo entirely avoided by filling the washing 
tube with the solution from a piston syriu^, while the washing tube is still 
within the prostatic urethra. 

STEP 8.—Alternate compression and relaxation of the bulb of the aspirator 
cause nn influx and reflux of fluid into the bladder, and the mineral detritus is 
aspirated into the bottle of the aspirator. Repeat this process until the reflux is 
clear. Withdraw the washing tube and repeat the maneuvers with the lithotritc, 
using a smaller instrument. When satisfied by absence of “clicks” that the 
fragments have been adequately crushed, remove the lithotrite and repeat the 
procedure with the washing tube. 

STEP 9.—^Wash the bladder by moans of a catheter and saturated solution 
of boric acid, and finally distend the bladder with 1:5,000 silver nitrate solu¬ 
tion, and witiidraw the fluid. 

Dangers. —^With strict asepsis and careful attention to detail, the dangers 
are extremely slight. There is a possible danger from hemorrhage either from 
grasping the bladder wall or from actual trauma to the mucosa during the crush¬ 
ing of the fragments. With the fenestrated instrument there is no possibility 
of plugging the female blade. There is, however, the chance of plugging the 
washing tube. This accident will be detected by the change in the suction pres¬ 
sure as detected in the bulb. If difficulties are experienced in introducing the 
lithotrite through the external urinary meatus, a preliminary mcatotomy is 
indicated. Occasionally considerable troiible may bo met in passing the long 
straight shank with abrupt curve through the prostatic urethra. With patience, 
however, and maintaining the shank vertical until the beak engages under the 
triangidar ligament with counterpressure on the perineum, little difficulty will 
bo experienced. A stone in a pocket or an encysted stone cannot, as a rule, bo 
grasped. The same objection applies to calculi within diverticula. Rarely a 
calculus is too hard to be crushed. If this occurs, suprapubic cystotomy is 
clearly indicated. A oommon difficulty is inability to crush the last ftagmeut 
cr to remove it with the washing tube. This vitiates flie one important advantage 
of the opeiationt namely, complete removal at one sitting. 

CempUeations. —-The (implications are thoso gennane to any extensive in- 
strumeutation of the bladder: retention, hemorrhage, sepsis, prqstatio infec¬ 
tion, orchitis, epididymitis, phlebitis, surgical kidney, catarrhal desquamation, 
and phosphatic “bladder.” 

Besnlts.—Tlie results obtained from a complete and carefully executed 
litholapaxy are excellent. If no stone has been left behind, no new stone passed 
from the kidney, and the bladder upon re-examination a month after operation 
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ifl found to be free of stone, the result may be said to be ideal. It is a good 
operation, with well*defined limitations even when carried out by an experienced 
and adept operator. 

(I have had a large experience in this operation and think highly of it in 
selected cases.—^E oitob.) 


SUBTOTAL OT8TEOTOHY 

(SquUr and Eeyd, 28 ) 

Besoiiption. —An operation for rmoval of a part or all of the bladder. 
Generally speaking, most operations involving the removal of a portion of the 
bladder are considered under the head of cystectomy, complete removal of the 
bladder being more in the nature of an operative curiosity than a feasible surgi¬ 
cal procedure. Subtotal cystectomy may be carried out intra- or transperi- 
toneally or as a straight extraperitoneal operation. It has been repeatedly ol>- 
served that the bladder possesses wonderful reparative powers, and it has been 
demonstrated that from % to % of the bladder may bo removed with subsc- 
t|uent u<laptntion to fonn an efficient urinary rcceptaelc. (Harris », IlJivsing 
23.) 

Ihoisioa.—The incision may be a transverse or p. median longitudinal in¬ 
cision (see Cystotomy). The longitudinal incision begins 1 in. above the navel 
on the left side and extends downward to the symphysis. 

Teohnie of Operation. —step l.— The anterior sheath of the rectus mus¬ 
cle is divided about 1 cm. to the left of the midlinc and the loft rectus displaced 
outward. The posterior sheath, above the semilunar fold of Douglas, is inciae<l, 
and the properitoneal fat exposed from the navel to the 8;y’mphysis. By gently 
swabbing the fat and loose connective tissue up toward the navel, 3 important 
structures or surgical landmarks are brought into view. In the median line is 
found the urachus extending from the navel to the vesical apex. From the 
navel, on each side of the urachus, are found the obliterated hypogastric arteries, 
represented as divergent fibrous cords (Fig. 3). Having located these struc¬ 
tures, 2 procedures are in order, either to open the peritoneal eavity and con¬ 
tinue the operation as a transperitoncal procedure or to cjirry out the technic 
entirely as an extraperitoneal operation. 

STEP S. —The peritoneum is incised from the navel down to a point cor¬ 
responding to the semilunar fold of Douglas. The patient is placed in an ex¬ 
treme Traidelenburg pontion, and the intestines gently deposited in the upper 
portion of the abdominal cavity. The pelvis is thoroughly walled off by 1 or 2 
long continuous rolls of sterile gauze. Two laparotomy pa^ls are attached at 
each end of the wound in order to protect the incision from implantation of 
tumor cells. 

STEP 8. —^The urachus is grasped at the lower angle of the peritoneal in- 
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oision by a Barrett’s inteatixial fonApa, Traction is made upward, throwing into 
relief the obliterated hypogastric arteries as ih^ divaricate to enter the true 
pelvis. The left obliterated hypogastric artery is grasped with forceps and 
traction made upward and to the rig^t (Fig. 3). By blunt dissection b^een 
the obliterated hypogastric artary and the lateral wall of the pelvis, the left 
vas deferens is brought into view as it courses along the pelvic wail to the inner 
side of the obliterated hypogastric artery. 

STEP 4.-~A blunt, single-hook retractor is passed under the left vas deferens 
and gentle traction exerted (Fig. 4). Blunt dissection is continued downward 
along the course of the vas deferens and the pelvic ureter is uncovered as it 
bends inward above the fascia of the pelvic floor to enter the bladder, the ureter 
at this point being crossed on its inner side by the vas deferens. A similar ex¬ 
posure is made on the opposite side and the rig^t ureter exposed. Any radical 
procedure directed to the extirpation of neoplasms of the bladder must have 
the 2 ureters exposed and constantly in view. This is the essential point in 
any radical technic. 

STEP 6.— The urachus is divided close to the summit of the bladder, and 
traction is made upon the bladder downward toward the symphysis (Fig. 5). 
From the 2 points of lateral dissection previously made the peritoneum is 
stripped off the fnndal surface of the bladder. The denudation extends deep 
into the rectovesical space and tlio peritoneal culdesac of Douglas is pushed up¬ 
ward and backward. If the peritoneum is found flrmly attached to the bladder 
and already the seat of malignant infiltration, this area is left undisturbed and 
a wide encircling incision made about the infiltrated peritoneum. If the peri¬ 
toneum is not infiltrated, the entire bladder, except the anterior or pubovesical 
attachment, should be freely mobilized, both ureters free, and the superior poles 
of the vesical and the upper portion of the posterior surface of the trigone in 
sight (Fig. 6). This entire procedure can be carried out without entering the 
peritoneal cavity. Occasionally, the peritoneum is torn and should be brought 
togetlier vrith No. 1 plain catgut No hemorrhage of any moment is encoun¬ 
tered and the venous oozing is readily controlled by hot wet pads. 

STEP 4. —^The denuded lamella of peritoneum is carefully attached to the 
upper end of the abdominal incision, so that, for all further operative proce¬ 
dures, the peritoneal cavity is practically closed. 

STEP 7. —^The bladder is grasped high up on the posterior surfac^ and an 
incision is made in a longitudinal direction (Fig. 6) about 3 cm. in length. 
Through this opening an inspection of the bladder is made and the topog^phy 
of the tumor determined (Fig. 7). The incision is extended in any direction 
that may be necessary for proper olpbrative exposure. Since, in the majority of 
instances, the tumor will be found to occupy the summit, side, or trigone of 
the bladder, on incision downward in the jxwterior median Une, which divides 
the organ in half, will be the usual incisiou of election (Fig. 8). . 

STEP 8.—The neoplasm is excised en masse, together with a wide margin 





Fio. 2.— Exposdre of PHEvemcAL Space. Urachui and diverging obliterated hypogastric arteries 
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Flo. 8. —Bisection op Posterior Bladder Wall Previous to PIxtirpation op Neoplasm, 
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of health 7 , tuinvaded tissue comprising the entire thickness of the bladder \rall 
(Fig. 9). The exposure of the ureter, which has already been made, now 
becomes of prime importance. If the ureter is nffwtwi, it is divi«letl In'tween 
ligatures above the growth, and the distal portion is mnoved with the tumor. 
Th»proximal portion is alloweil to remain undisturlN'd until partial closure of 
tlie bladder defect is accomplished. 

STEP 9.— The hiatus of the bladder wall after excision of the tnnior is par¬ 
tially repaired us illnstrate<l in Figure l(t, the method «*f elosnn* Udiig similar 
to the Connell intestinal suture with Xo. 2 cliroinie catgut. .\ stah-wound is 
made through the bladder wall at a point a]>proxiiiiuting the normal uit*ternl 
opening and the proximal portion of the divided uniter is drawn through this 
opening with a thin dressing forwps (Fig. It)). 

STEP 10. —The ureter is brought thnmgh the stab wound ainl anchored to 
the bladder wall (Fig. 11). Alanit 1 to 2 cm. of the un*t.«>r is allowed to pro¬ 
trude into the bladder. Two flaps an* made hv hisiH'tion of the un*lerul stump 
and the flaps turned hack an anehon'd in situ (Fig. 12). The n'lmiining def«»et 
in the bladder is clostal with a t'oimell suture, as alswe, and drainage of the 
bladder instituted by means of a stab, hiittoiiliole incision, anterior to the line of 
closure and at a point which will eorn*s|M>nd to the a[a*x or summit «if the 
bladder w’hen the o[M*ration is completed (Fig. LI). 'I lirough this a|M'rture a 
No. 2)1 F. soft rubber catheter is drawn ami sutumi in sitii. .\ drainage tul )0 
inserted in this manner iiisur(>s against leakage along the tuU* into the pne 
vcsical space. 

STEP 11. —The final step is the reposition of the peritoneum over tho vesical 
suture line and an accurate closure of the peritoneum. If the imritiuieuiii is 
invaded by tho growth, the involved port.i«ni is n?Hcctcd with the growth and 
the peritoiical hiatus closetl after the usual fashion, particular care ladiig taken 
to prevent a peritoneal suture line l>cing sui)crimiM)st*d ui*on a hhnlder suture 
line. A cigarette drain is inserted into each lateral space, leading down to tho 
ureter, and the alaloincn is closed with figurc-of-r*ight silkworm sutures. Tn 
addition, a self-retaining catheter is inserted (Fig. I I). 

(Jonunents. —The operative treatment of tumors of the bladder has been inade¬ 
quate in preveiitina local reeiirreta'c and inipluiitation iiietastasi's. In a e4isc of malia- 
nant tumor, the tumor iier sc should not he handh'd, and the «*x«'ision must he through 
all the coats of tho bladder and the p«-ritoneiiiii adjacent to the bladder wall if found 
to be infiltrated. The wide denudation in the above twhnie can lie made with tho 
patient in a high Trendelenburg position, either intra- or extrapiTitoncally. The^vaa 
deferens in the male offers the most reliable and qiiiHccst way of reaching the t<>rminnl 
ureter. The blunt dissection along the lateral walls of the pelvis allows for exploration 
about the iliac vi'ssela for metastatic glands. In the female, the relation of the uterine 
artery allows for an accurate localization of the terminal ureter. Any eysteetomy for 
vesical tumor should be radical along the lines indicated above. Tn substanre there is 
no difference between intra- and extraperitoneal surgery for this class of work. I.eak- 
age, if it does occur, does not take place into the peritoneal cavity whin the pi*ritoneum 
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has been sutured carefully with a seroua approximation of surfaces. If, after opening 
the bladder, a malignant neoplasm is found to be excavated or sessile, cauterization u. 
the base or surface of the tumor is a procedure of undoubted value. After excision 
Bearing the cut edges with the Paquelin cautery before suturing is a very wise precau¬ 
tion. The use of 50 per cent, resorcin or 1:600 bichlorid of mercuiy, swabbed about 
the bladder, is useful in destroying any detached tumor particles. 


XKAKSFBBlTOKBAIi OFEKATION FOB VESXOAL NBOPIAgMS 

{Ilarringlon, C. II. Mayo, Judd, 11, 12, 13) 

Xnoiiion. —An inferior median laparotomy incision is made from the sym¬ 
physis to the navel. The patient is placed in a high Trendelenburg position. 
The liver and pelvic cavity are explored with the hand for m'etastases. 

The intestines and omentum are gently placed in the upper abdomen and 
protected by continuous rolls of sterile gauze. The abdominal incision is also 
protected from contamination by two laparotomy pads clamped at each end by 
Backhaus towel clamps. 

STEP 2. —The posterior bladder surface is grasped with tcnacnla forceps, 
one on cither side of the median line, and a longitudinal incision is made, be¬ 
ginning on the peritoneal surface and extending well back of the base of the 
bladder. 

STEP 3. —Gently swab the bladder dry and ac^curately determine the topog¬ 
raphy of the tnmor. Jf podnncnilahsd, giasp by pair of curved hemoatats and 
excise with cautery including a portion of tlie healthy mucosa and submucosa. 
Thoroughly cauterize the base and leave the cauterized surface to granulate. If 
the tumor is malignant and has an indurated base, excise the entire thickness of 
the bladder wall, taking care to have a wide encircling border of healthy non- 
invaded tissue. 

STEP 4.— If the bladder is involved at the tireteral meatus, the ureter must 
be resected and gently placed out of the field of operation. Complete the 
excision of the tumor and transplant the ureter. (See Subtotal (Vstcctomy, 
page 723.) 

STEP 6 . —Vesical closure. Close the wound in the bladder as in an entcror^ 
rhaphy. The first row of sutures is of No. 2 chromic catgut, transfixing all the 
coats in the fonn of a running Connell suture. This sntiire line is reinforced 
by a linen stitch including the peritoneum and parallel with the previous suture 
line. 

STEP 6 . —Establish drainage as indicated. As a nile, it is not necessary 
to drain the peritoneum. Drain the bladder through a separnte stab wound 
2 cm. away from the top of the vesical incision, and place a cigjirette drain 
in the space of Retzius and to the ureteric angle if the ureter has been re¬ 
sected. 

STEP 7. —Abdominal closure in layers as in an onlinary laparotomy ia the 
last step. A self-retaining catheter may be used if desired. 
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PARTIAL (jySTEOTOHT FOB MROPXAlSUS OF THE FimOUS OF THE URIXABT 

BLADDER 

(//rt/yiKT, H>) 

Deieription. - A spct'iiil njuTativc lor ilu> l•xtir|llltioll of hiiiiiII, iloli- 

iiiti’lv l(R’nIi/.P(1 iH'opIasms ot thp tuiiiliis and siipi>rior lateral walls of tlio urinary 
liludder. The essential featnn' of the opc>ration is the aeenrate hM‘a1i/.at.ion of 
the tninor by means of “fiiiide" sntnri's, passed throiifrh the bhnlder wall after ti 
siiprapnbie exjmsnre of the tnndns. These jinide sutures an* pass(*d under the 
piidanee of a eystosi’op*' in tlu' bladder ainl penetrate* only healthy, non-invaded 
bladder tissue; they aet as y;uides and traetors ainl obviate any handliii); of the 
tninor or surroundiii;; bhnlder wall. 

Indication!.—This operation is la-.^t iinlieated in small, d«>tinitely eireum- 
scrilK'd tumors of the fundus of the bhnlder whether tiny are la'iii;!!! or iuali|t* 
iiaiit. The operation is impraetieabli* for tumors of the bhnlder base*, whieli, 
unfortunately, is the mo.st eominon situation for vesieal iu*oplasms. 

Technic of Operation.— STEP l.- The jiatient is phie«*il iii the iiiale-eys- 
toseopy position and the bladder is irri;>atei| with saturated Isirie aeid soluthm. 
If bleediny' is troublesome adrenalin solution I: lO.OiKI is instilled and ullowtHl 
to remain for minutes. 'I'lieu, the bladder is disteiideil witli llttt e. e. of nor¬ 
mal saline solution and a eystoseope iiitrodueed and held in situ by an assistant. 

STEP 2.-.\fter |ireliminary sur;;ieal prejiaratioii <»f tbe lower abdomen 
steps I and 2 of a lon|;itudiual or step 1, 2 or 2 of a transverse siiprapnbie eys- 
totomy are perforuii'd. 

STEP .t. The yrrowtb is then iuspeeted thniu|;ii the eystoseopi*. While the 
rif'bt hand holds the eystoseopi! a round |M)iutt>d needle eurryiu|r No. 2 plain 
eaty'ut is indented on tin; fundus of the hlaihler by the left hand ainl produees 
a “dimplinjr" on the interior of the blailder whieh is readily seen throu|;b tho 
eystoseopi*. IJy observation a jMiiiit is .seleetecl 1 to 2 eni. to the left of the 
tumor and the needle is pa.ss<*d down, in and out, jH*netrutinK the entire thie.k- 
ne.ss of the bladder wall. The. same iiiaiieuver is earried out to tho riy-ht, and 
alaive and bi*low tbe n(*oplasm. I!y traetioii u}s>u the four jriiide sutures the 
fiiinlus is held taut and the. tumor, with a nurroundiiif{ luaryriu of healthy tissue, 
is ene|o.sed in a roU}{h (pnidrilati*ral, Isiunded by the. four fjiiidc* sutures. The 
eysto.«eopc is now withdrawn ( Kitr. I"*). 

STEP 4. —With a sharp .sealis-l iiieise the bladdi.*r to the outer side of the 
four suture.s, and remove the tumor en masse, (.irasp the eiit edge of the blad¬ 
der wall with two or three Allis clamps and elose wound after tho manner of a 
suprapubic cystotomy. 

COMMENT.—If the urowth is siilijneeiit to the iteritoneiim it will not be possible 
to place the suiH-rior suture. In sueh an i-vent, the t<*ehiiie is earri<*d out with thn*c 
8utun*8 and the incision in the hhnhh r wall carriisl upwanl into the peritoneal eavity 
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and the portion of parietal peritoneum covering the growth is removed. Thia techni< 
will be applicable to relatively few caaea. In the handa of an expert operator it ia aij 
operation of promise. It has inherently two disadvantages: (1) No cyatoacopisi 
(Squier) can tell by means of a cyatoscopo the exact limits of malignant infiltration 



Fio. IS. —^Tbb Quiob Sotokes Passed to OuTuaa Tdmok at the Fomdob of Bi.addeb. 


(Ha«nor.) 


or whether a tumor is l>oiiigii or malignant. (2) A tendency to excise too little-tissue 
rather than too mueh. It has the great merit of absolutely avoiding all manipulation 
of the tumor itself and its removal en masse. 


DIVERTIOULA OF THE BLADDER 

The surgical trentinent of diverticula of the bladder ia depeudent upon their 
Iwation, jwritoiieal attneliuicnta, and their relation to the ureters and trigone. 
There are 2 surgical procedures. 

1. Excision in toto, either cxtrupcritoiically ffalait; Young, <‘U; Chute, 
7, lower, 15), trunsperitoiieally (Peers, 5), or iiitrnveaically (Young, 31), 

2. Plastic resection with suture of the cut edges separately so as to trans¬ 
form the diverticula and bladder into a coininou cavity (Squier, 27; Young, 
31). 

Depending tipoii the operative findinga, certain variations in technic will 
have to be adopt^. As a preliminary measure, the diverticulum should be ac¬ 
curately outlined by collargol X-ray pictures. A stereoscopic picture will he a 
material aid in bringing out the space relationship of the diverticulum. Cath- 
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eters should be placed in the ureters iiuincdiately pnwdiiit; operation. If dis¬ 
tention of the bladder is deemed necessary, u soft rubla-r catheter should Iw left 
in the urethra previous to operation. 

EZOI8ION OPB&ATION FOB BEMOVINa I>IVEBTICTn.A OF THE UBINABT 

BLADDEB 

{(’ubul, Lou'vr, !.'»') 

Ineiaion.—The exposure of the bladder may be accomplished by the longi¬ 


tudinal or traiKsverse cystotomy (see 



Fio. 16 .—op Stemlr Oaoxb Protrcii* 
INU TBROUnH Orific'B up Divrrticiilcm. 
(Ix>wer.) 


m}?' 7i3). 

Technic of Operation, -stki’ i. 'Pho 
interior of the bbulder is ex|Miscd witli 
flexible retractors and swabU'd dry. 
The orilice of the diverticiiliim and its 
rtdution to tin* nn‘ters and tri^ione are 
elearly d(‘t(>rmined. 'I'lie diverticiilnm 
is then packed with a strip of sterile 
until it is convertetl into a seini- 
8<did tiinior (I'i^. 1<>). 

STKP 2. The bladder and the at- 



Fio. 17.—Division op the Neck op the Di* 

VERTICULDM. (IsiWSr.) 


toched diverticulum are carefully separated from the peritoneum. TTsiially 
little diffieulty is experienced until the region of the trifomo and rectum is 
reached, when careful dissection may be necessary. 

■ STEF 3.—The index finger of the left hand is inserted into the bla<lder and 
through the orifice of the diverticulum. Traction is made upon the bladder 
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upward and forward and to the rig^t or to the left, u may be indicated. L 
this maneuver the neck of the diverticulum is brought into view. 

8TKP 4. —^Divide the neck of the diverticulum fFig. 17) in order to entire!; 
separate the diverticulum 
from the bladder. This may 
call for considerable opera¬ 
tive work upon one or other 
of the ureters or upon the 
trigone, for with the grad¬ 
ual enlargement of a diver¬ 
ticulum the adjacent blad¬ 
der wall is drawn up into 
and forms part of the wall 
of the diverticulum. This 
must car^ with it the ure¬ 
ter and the ureteric meatus. 

STEP 6.^If the ureter 
is situated within or at the 
orifice of the diverticulum, 
divide the ureter by a cir¬ 
cular incision and place a 
temporary ligature around 
the proximal end of the di¬ 
vided ureter to prevent the escape of urine during tlic remainder of the opera¬ 
tion. Remove the diverticulum en masse. 

STEP «.—Transplant the proximal ureter into the bladder (page 733) and 
complete all vesical surgery. 

STEP 7. —Close the vesical and abdominal wound with drainage, as indi¬ 
cated under Cystotomy (page 723). 



PLASnO BESBOTZOir WITH BOTOBE OF THE OUT EIXIES SEPABATELT SO AS 
TO TBAHBFOBM DIVEBTIOUIJk INTO ONE COMMON OAVITT 

(Squier, 27; Young, 31) 

Inoision.—^With the patient in the high Trendelenburg position, make an 
incision as for suprapubic cystotomy. The operation may be conducted as an 
extraperitoneal or as a transperitoneal operation. 

OperatiTe Teohnie.— STEP l.—Strip back the peritoneal reflection by 
means of gause dissection. Divide the urachus about 3 cm. above the apex of 
the bladder. With an Allis clamp, make traction upon the bladder upward and 
forward and to the right or to the left as indicated. Strip the peritoneum well 
back from the lateral walls of the bladder. 
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STEP 2.—Incise the bladder in a longitudinal direction. Aoeuntely de- 
tennine the location of the ureters and their relation to the diverticulum. 



FitJ. 10.— DlVimoN, BETWEEN ClAIIII*, or \VaU<M or ISLADDKK AMU ll|VBHTirUI«Ull. 


STEP 3.—riaco 2 intestinal clamps with 1 blade of each in the diverticulum 
and 1 blade of each in the hlnd«ler (Figs. IH and This brings the pos- 



Pio. 20.— ArraoxillATiOM or Cut Edobh with Uow.nimu Stitch, Cohybhtiiw imto Okm tm Cati- 
naa or Both Bladoee amd DivEKncvLOM. 


terior bladder wall and tho anterior wall of the diverticulum in contact, the 
direction of the clamps being downiward and inward from the diverticular ori¬ 
fice toward the internal vesical meatus 

STEP 4.— Divide the wall of the diverticulum and the bladder between these 
clamps well down into the trigone ( Fig. 19). Particular care must be taken to 
avoid injury to the ureter or ureteric meatus. 
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*. STEP S. —The oat edges are earefuUy approximated with a No. 2, plain oi' 
iodized oontiaaons catgut sutare, thereby uniting the mucous membrane of tEi 
diTeitiottlum and bladder on each side of the incision and converting the 2 cav 
ities into 1 chamber (Figs. 20 and 21). 

STEP 6.^BemoTe the upper portion of the diverticulum and what excess 



Tio. 31 .—Diainaui aftsb OnBAxioN bt Mbabb or Supbapcbio Tvbb. Svpbbiob PoanoN or 

DnrBBno(ri.0K Bbhovbd. 


diverticular tissue may bo nocossary to diminish the size of the newly con- 
stniotcd vesical cliamber and close the vesical defect by plastic approxima¬ 
tion. 

STEF 7. —Close the vesical and abdominal wound with drainage as indicated 
under Cystotomy (page 723). 

OoBUaent.—Simple catheterization or vesical drainage to withdraw foul urine. 
from the diverticulum and treating the (Tstitis might be of temporary value, but 
would be wholly inefficient for permanent results. Linear enlargement of the orifice, 
08 practiced by Chute, is of equivocal value and not without danger, as Young points 
out, for in most instances the diverticulum is firmly attached to the bladder only by 
its neck around the orifice, and the adjacent external surfaces of bladder and di¬ 
verticulum are merely coaptated and loosely bound by fibrous tissue, and do not form 
a solid septum, so that extensive incision without suture would probably be very 
dangenms, owing to the possibility of prevesical extravasation of urine. An anas¬ 
tomosis between dive^eulum and bladder would be a rare possibility on account 
of the necessarily peeuliar anatomical conformation of bladder and div^ienlum. In 
short, oases may arise neoessitsting a varying application of some or all of the tedi- 
niool points elaborated above. 
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0TBT8 or TBI »T.AnnMt 

With the exception of diverticular and atonic dilatations, cysts of the bladder ' 
are rare. However, an echinococcus cyst will occasionally be found, either as 
an implantation or gravitation cyst from a lesion in the upper abdomen or as a 



Fio. 22.— Rbctovsbicai Cyst, Ctst Dibtcmded Biaddbb, Citrr os Livbb Subtacb.ano Ctbt of 

Omsmtcm. 

secondary growth in the bladder from a primary focus in the kidney. The 
operative treatment of this condition will demand the application of goneral 
surgical technic to the special location of the cyst or cysts. The difficulties to bo 
met and the operative proee«lure to deal with them will bo apparent by reference 
to fignros. 

BBOTOVBSXOAZi BOHINOCX>OOU8 OTKC 

Pathology (Figs. 22, 2;{, 24, and 2.5).—Original ftwiis in liver. Sorondary 
foci in omeiitnm and rectovesical space. The last has free communication with 
the bladder, which is filled with daughter cysts (Squicr, 2(t). 

Teehnio of Operation.— STEP 1 . —Primary cystostomy is done for tem¬ 
porary drainage (Fig. 23). (For technic, see page 727.) 

After two or three weeks of complete physiological rest’ to the bladder the 
second stage of the operation is performed. 

STEP 8.—^With the patient in the Trendelenburg position, the bladder is 
thoroughly packed vnth iodoform gauze; the peritoneal cavity is opened, the 
intestines deposited in the upper abdomen with the viscera, wound surfaces and 
peritoneal cavity thoroughly protected by sterile gauze pads or contmuous rolls. 
The cyst of omentum is excised.* 

STEP 8 . —^The bladder ineirion is lengthened in order to freely expose the 
base of the bladder. The communication between mother <grst and bladder 

* The primary focni ia the liver was also excieed by resection of right lobe of liver. ' 
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Via. 23. Thb BtADDB* Sdtumd to Bun kb DBAiNAaB-CTNiwroMT. 


lying below the peritoneal rofloctioii between bladder 
determined. 


and rectum is 


accurately 




up to eathotor inwrtrf el«»ed 

tonmm and aMominal wound clSed. “ ^ bladder cloaed without drainaRe. Peri- 
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down toward the perineum. A perineal dissection is then made between rectum 
and prostate and the cyst capsule pulled down, incised, and snturetl to the skin 
of the perineum, thus iiiaraupialiaiiif' the evst to the intejnuiieiit of the p«>rineuni 
(Fi«. 24). 

8T£P 4. —Through the perineal opening the mother cyst is cun>ttcd and 
pure carbolic acid applied to its wall. 

STEP 5. —The coininunication between cyst and trigone is close*!, after 
freshening the edges, by catgut sutures, leaving a sninll opening at the lower 
angle of the wound through which the bladder is drained. Drainage is earriwl 
out by inserting a 2(5 French catheter from the |H>riiieal wonnd through the 
cyst cavity into the bladder (Fig. 2.'t). 

STEP 6 . —The vesical and alMlominal wiainds an* ehistsl in aiiatoniicul layurs. 
A small cigarette drain is inserted to the spaiat «)f Kctxius. 


TOTAL OTSTEOTOMT AND EXOLUBION OT THE BLADDER 

A. Complete extirpation of the bladder (Tntticr, Watson and ('iinning- 
ham, 30, Sqnier). 

B. Exclusion of the bladder (Mayo, IH). 

Tn considering total cystectomy as an operation of value, wo an* force*! to 
consider the mortality incident to such an n|H>rution and tla* posto|a*rative catn* 
dition of the patient who survives. Fntm the iiatnn* of the eoiKlitions that cull 
for this operation we naturally expect a large ojatrative mortality un<l consider¬ 
able postoperative morbidity. The results of total extirpation of the bladder 
demonstrate Jt fu*’ta very prominently: 

1. A primary oporiitivo mortality of 40 pt-r cent. 

2. An extra mortality of 4H per eeiit. from direct infection of the kidneys na the 
result of ureteral inplantation. 

3. A total eventual mortality of HH |H<r cent. 

From these premises the outlook is not very hopeful under any circum¬ 
stances. 

Watson (30) epitomises as follows: 

(1) The operation must be early, n(»t a terminal event. 

(2) Ureteral implantation must la* abandoned and a bilateral nephrostomy 
must be substituted and done as a preliminary step to th«> operation of total 
cystectomy. Nephrostomy establishes a permanent nmal lumbar fistula, for 
which the patient wears a special form of apparatus (Watson nephrostomy 
apparatus). 

There are other conditions, however, where the operation «>f bluihlcr wi- 
elusion is necessary, in fact, obligatory. 

Mayo groups this class of cases under 3 divisions: 
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1. Cates of oongenital anomalies of the bladdm* or urethra of auoh a cIl;l^ 
oeter os n.ot to pennit the establidunent of urinBi 7 control. 

2. Cases where portions of the ureter are octiipat^ or injured durii,» 
operations undertaken for other conditions. 

8. Cases of malignant disease too extensive to permit removal by resection. 

Such pathological conditions as render these operations necessary are per 
the primary cause of a high mortality. In any procedure, either excision or 
occlusion, the disposition of the ureters is the fundamental operative considera¬ 
tion. The results of heterotransplantation of the ureter are certainly far from 
encouraging. The various transplantations are: 

1. Entero-anastomosis to appendix, cecum, sigmoid, rectum. 

2. Colpo-anastomosis. 

3. Implantation of the ureter in thei^in (dermato-ureterotresis), either to 
abdomen or loin (ureterostomy). 

4. Nephrostomy. 

Total Oyiteotomy with Ablation of Prortato and Tesioles (Squier).—^Total 
cystectomy can be performed suprapnbically with the vertical or transverse 
incision. The preliminary steps of the operation are as outlined above under 
subtotal cystectomy. The pathological condition in this class of case will 
necessitate an extreme peritoneal denudation or excision. Transplantation of 
the ureters may be done at the time of vesical extirpation, but is best performed 
as a preliminary operation to total cystectomy. If the operation is to be done 
in 2 stages, ureteral transplantotion should be the first operative procedure. 

STEPS 1-7. —Carry out the procedure indicated in the operation for subtotal 
cystectomy down to and including step No. 7. 

STEP 8.— Separate the anterior or pubovesical, attachment until the neck of 
the bladder is exposed and isolated. 

STEP 9.—T.«ave the anterior surface and neck of the bladder for the time 
being and begin to separate the vesicles and prostate from the rectum, keeping 
close to the midline and gradually working forward and laterally until the pos¬ 
terior layer of the triangular ligament is reached. The dissection must be care¬ 
fully carried out to avoid injury to the rectum and, if the vesicoprostatio 
portion of the operation is left until last, there will be very little hemorrhage 
from the vesicoprostatio plexus of veins which are particularly abundant about 
the sides and anterior surface of the prostate. 

STEP 10. —^Divide the inferior vesical arteries and veins with the ureters, 
between clamps, preferably using the actual cautery. With curved scissors, cut 
the bladder, vesicles, and prostate free, immediately behind tlie posterior lamella 
of the triangular ligament and remove in toto. Hemostasis is best controlled, 
temporarily, by large warm compresses firmly packed into the excavation. 

STEP 11.—Ligate all bleeding vessels. 

STEP 18.—The ureters have been previously attended to or implantation is 
now performed by transplanting them into the sigmoid or rectum, using the 
Ooffey technic. In order that the terminal portion of the ureter may secure 
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ftdeijnate oompression of its lumen, the ureter must traverse the vrall of the 
bowel between the muscularis and the peritoneum for a distance of 1 to 1.5 
cm., thus preventing dilatation of the ureter with subsequent reg^urgitatiou of • 
feculent material into them. 

STBP 18. —Close the wound in layers down to the exit of the drainage tubes, 
as in subtotal cystectomy (page 7.33). 

COMMENT. —This operation is one to be rarely recommended. 


BLIOTBIOAL OAUTIBIZATZON OF VBUOAL NK0PLA81IB BT HIOB* 

FBBQUBNOT CUBBENT 


a. Oudin unipolar. 

b. D’Arsonval bipolar. 

Indications for the use and therapeutic value of the Onditi high-frequency 
current in the treatment of benign papillomata of the blailder have'been estab¬ 
lished (Hccr, 2, 3, 4; Keyes, Mct^irthy, 1!); Tliomas, Harris, 8, etc.). 

The essential instruments and procedure for this therapy, as outlined by 
Beer, are: 

1. A high-frequency machine (Wapplcr) with Oudin resonator. 

2. A cathetoriaing cystoscxipe. 

3. A heavily insulated copper electrode. 

The Oudin current is derived from the resonator and is unipolar, thus 
necessitating the use of only one intravesical electrode. After the bliuhler has 
been washed and then filled with distilled water, the «fyHt^»«-opc anned with the 
electrode is intnalnccd. I'hc electn)de is pushiHl a short distaiuas in among tho 
villi of tho tiiiiior an<l the current is allowc«l to play for 1.1 ti> .3(1 seconds at 
numerous (10 to 1.1) points of application, depending upon the size and loca¬ 
tion of the tumor. If the clectrcalc touches the bladder wall, it causes pain. 
Treatments are repeated in about .1 to 7 days and are disiHuitinued as soon as 
the whole growth appears necrotic. The slough is allowed to anparate spon* 
taneonsly or accelerated by bladder irrigations, and in about 2 or 3 weeks will 
have been definitely cast off when the bladder wall will show a granulating 
base which should be exposed to tho Oudin current as above. 

The immediate visible effects of tho application arc striking. No spark is 
seen unless the surface is flat and prevents the clcctiwle from burying itself. 
When the current is on, gas (hydrogen ?) is freely generated and bubbles out 
of the growth. 

Beer’s conclusions are: 

1. All papillary carcinomata should be excluded, as malignant oases do not 
respond to treatment. 

2. Patients intolerant to cystoscopic examination cannot be treated by tbe 
transurethral route. 

8. A few growths are topographically inaccessible and large growths at 
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the neck of the bladder are traumatized and bleed bo aa to prevent accurate ki ork 
McCarthy (]9) summarizes the present status as follows: 

1. The Oiidin spark treatment (cj^stoscopic) applies to small or niode/vue- 
sized urowtha, sinjrlc or multiple, particularly the latter, which are accessible 
and apparently of a hvniffi character. 

. 3, In the absence of a rcasoiiably prompt effect, sucdi treatment should iint. 
bo prolonged. 

3. Except in the unusual case, where pronounced hematuria obscures the 
view, the method will supplant the suprapubic operation of excision. 

4. The application of the spark should not bo made in a cloudy field, as in 
such event it is inexact and dangerous. 

5. Growths of an infiltrating character and with a suspicion of malignancy 
should be very promptly removed by resection through the entire bladder wall 
at least 2 cm. beyond tho mass, and when in close proximity to the ureteral 
orifice should include transplantation. 

6. In the case of a very great number of outgrowths in tho bladder which, 
while benign, are, from their very mnitiplieity, not amenable to the spark treat¬ 
ment, one should not forget that this same treatment may with much effective¬ 
ness bo directed via the suprapubic opening. 


POSTOPERATIVE TREATMENT 

General Measures.—Regardless of the condition for which the operation 
has Ihwii iindctrtnken, or the method used in the various operative procedures, 
tho postoperative treatment is essentially tho same. On account of tho age of 
many of the patients undergoing a bladder operation, certain general or sys¬ 
temic measures are indicated. First and foremost is tho condition of urinary 
excretion; secondly, tho tone and stability of the cardiovascular system; 
thirdly, tho avoidance of pulmonary complications; and, fourthly, local meas¬ 
ures dealing with urinary drainage and the condition of the wound. 

As most of the cases will have had a preliminary injection of morphin, with 
or without atropin sulphate or scopolamin, the patient is usually quiet for some 
time after the opemtion, especially if general anesthesia has been used. Where 
nitrnuB-oxid-gas-oxygeii anesthesia has been used the patient is usually clearly 
(.Muiscioua when returned to bed. The patient’s head is slightly elevated and 
where the operation has been a cystectomy the head of the bed is elevated to a 
Fowler position of about 

kinrphy proctoclysis of plain water is instituted and made continuous for 
about 48 hours, when 1,000 e. c. of plain water is given ni^t and morning for 
2 days. If the pulse is rapid and small in quantity, digalmt 0..50 c. e. is given 
every 4 hours hypodermically. If, however, the pulse is weak and the myo¬ 
cardial sounds poor, spartein sulphate 0.12 gm. is pven every 4 hours hypo¬ 
dermically. After the patient has recovered from whatever nausea and vomit- 
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iag may have occurred incident to the anesthesia, he ia given water freely and 
fluid diet until the bowels have moved, when a soft diet is institute<l. During 
the second day after operation the patient receives sodium benzoate and uro- 
tropin, 0.50 gm. of each, in a full glass of water every 4 hours. .\t the end of 
36 to 48 hours the bowels are moved by ealoincl O.Ul.t gm. every l.t minutes for 
6 doses, to be followed in 12 hours by inugnesiuni sulphate 3tt gm. Instead of 
calomel, castor oil, 30 to 50 c. c., is very often used. If uhdomimil ilistention is 
prominent at any time after operation, we have rwtiurs«> ttt eiiemata; the fol¬ 
lowing in the order of eflieaey are used: (1) mug. snip, .‘ttt gm., glycerin 30 
c. c., water 150 c. c.; (2) mag. snip. 30 gm., glycvriu 30 c. e., tur]H.‘iitiiie 10 
c. c., soapsuds 500 c. c.; (3) milk 2.'i0 e. e., molasses 2.'>0 e. c.; (4 ) alum piilv. 
15 gm., water 500 c. c. In addition to the* enemata, eserin salicylate 0.0015 
gm. is given every 4 hours hypodermically, or hormonal 1 ampule, or pituri- 
tin 1 c. c., hypodermically. Tea, coffei*, and alcohol ami condiments are inter¬ 
dicted in the dietary. 

Local Keasuret. —When the patient is rt>tumod to k'd, the drainage tul)o 
is connected with a bottle at the aide of the bed by tlexihle rubber tubing. I 
have not used continuous irrigation or aspiration for some time, and can sih: no 
compensating Ixiiietit to warrant its use. However, continuous aspiration may 
readily bo instituted by means of the Cathcart T-tula* ajiparatus, or the Hunstm 
bottles adopted for suction drainage of the bladder. 'I'he cigarette drain in the 
space of Retzius is usually removed ladon! the end of the third «lay, and the 
tube in the bladder within a week, except in cas<*a of cystostoniy. 'I’lu! sutures 
are removed on the tenth day, and the skin incision strap|M‘d with 2 or 3 narrow 
strips of sterile adhesive plaster. 

When the urine begins to discharge upon the skin, it is necessary to protect 
it from irritation. I have found that tincture of aIcK*s, applied to tin* «lry 
skin 3 to 4 times a day, is an efficient means of preventing redne.sH and irrjtaticm 
of the skin. Occasionally, a peculiar change, so-calhsi phosphaturin, takes place 
in the urine, whereby phosphatic material is depcisited in and alsnit the wound. 
When this occurs, the urotropin and 8<Mliuin la'iizoute are omittcKi, and diluto 
aromatic sulphuric acid, 2 e. c., is given in a full glass of water «!vcry 4 hours 
through a glass drinking tube. The disposition of phns]ihHtes takes phuxs within 
the bladder, and at about the seventh day considerable sloughs kigin to come 
away from the bladder wall. This condition is l)cst treated by giving aromatic 
sulphuric acid by mouth and irrigating the bladder with diluted hydrochloric 
acid of the strength of .2 per cent, in plain water or with a stispension 
of Bulgarian bacilli. The occurrence of this phosphatic decomposition 
is not mriouB, but it delays the convalescence and is an annoying com¬ 
plication. 

Bladder cases should be encouraged to get up out of bed early, and after 
prostatectomy it has been our custom to have them out of bed within a week, 
and in resection cases, in 10 days to 2 weeks. The bladder is irrigated for the 
first few days every 4 hours with a warm saline or saturated boric acid srdiition. 
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About the fourth day thia is usually done twice a day, and at about the end of a 
week, with 1:1,000 silver nitrate solution daily. 

In of cystotomy for calculus, or the removal of foreign bodies whcro 
the bladder is clean and the suigeiy slight, without trauma, and when hemoi 
rhage is not present or expected, primary closure of the bladder with a small 
drain in the space of Retzius is usually successful when combined with catlio- 
terization every 4 hours. If leakage occurs in the suprapubic wound, no 
trouble is to be anticipated, as it usually clears up very readily. 

Complioatioas. —The complications that may be expected are seriatim, 
shock, hemorrhage, suppression of urine, infection, pelvic cellulitis, epididy¬ 
mitis, phlebitis, abscess, rarely extravasation into the paravesical tissues, peri¬ 
tonitis, surgical kidney, permanent fistula, and incontinence of urine. These 
are to be treated according to accepted surgical principles. 
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CANCER OF THE RECTUM AND SIGMOID 
Jeromk M. LvNoit 

INDICATIONS TOR OPERATION 

Surgery, so far as our kiiowU'dgu g<H‘s, »»tTers the only hope of a euro in 
cancer. Cancer of the rwtnni and siginoid is no exception to this rule. Even 
in far advanced cases, a local nniioval of the growth, either hy tho e-autery or 
the knife, gives at least teiniH)rary ndief. After eoinpleto removal over 40 
per cent, of tho eases in the practice of our late colleague, Dr. Tuttle, and in 
my own scries, were reiwrtcd cured 51 years after op«*ration. F<*rtHiiately for 
the patient, cancer of the rec*tuin and c-olon, the anus being excepted, reninins 
stationary for a long period, hut unfortunately many cases, that to tho unini¬ 
tiated are inoperable, are 8a<l<llcd with an artificial anus plus tho growth when 
they might be temporarily or permanently relieve.*! by a radieal operation. An 
operation is contra-imlicatcd when tho liver is involved or when tho tumor has 
so encroached on ucighlK)ring organs as to render it impossible to restore their 
functions after the removal of tho cancer. Re«'ently. under a more perfected 
technique, with careful preparation and bhteking of the sympathetic, combined 
with sacral anesthesia, we are oiierating and getting gcssl results in some cases 
that we would have considered inoiierablc several years ag«). In a last aeries of 
16 consecutivo cases since the first of Octolier, we have lost 4. We had 10 con¬ 
secutive cases without any mortality, all isnnbincd •qjcrations, some of tho can¬ 
cers fairly well advance*!. 

We have observed that con8tipati*m is tho earliest sympbnn **f cancer, that 
this is probably due to some enxyinc or toxin secreted hy tho cancer and having 
a selective action on Auerbach’s plexus. It is extremely difficult, even with 
the aid of cathartics and enemas to satisfactorily empty the bowel of a cancer 
patient. In most cases, even though the calilicr of the g«it is not diminished, 
the growth being a lateral one, there is always an accumulation above Ae 
tumor. It is also worth recording that very frequently af^ the operation 
when the continuity of the bowel has been restored, there is incre^ peri¬ 
stalsis and, indeed, in some oases a diarrhea; but after a while Ais adjusts 
itself and the bowel functionates normally. We have observed, more Aan once, 
that when patients had a recurrence the first symptom was constipation, and 
Aey noticed this themselves. In more Aan 1 instance Ac new growth was 
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not larger than the end of the thumb, yet it had begun to manifest itself Iv 
constipation. Quito the opposite occurs in some cases where the bowel is n - 
sected for benign tumors or inflammatory conditions. Not infrequently it, 
such cases, the constipation continues after the resection. This is due, we think, 
to the destniction of Auerbach’s plexus by an inflammatory process. 

In discussing the operative treatment of tumors of the cecum and colon. 
Dr. E. M. Comer, at a meeting of the Medical Society of London, October, 
1914, stated that he had gleaned from the records of St. Thomas’s Hospital 
(London) this interesting data that the incidence of obstruction was as follows: 

Carcinomata of the cecum, 4.1 per cent.; carcinomata of the ascending 
colon, 0.7 per cent.; carcinomata of the hepatic flexure of the colon, 2.5 per 
cent.; carcinomata of the transverse colon, 13.4 per cent.; carcinomata of the 
splenic flexure of the colon, 17.4 per cent.; carcinomata of the descending 
colon, 5.1 per cent.; and carcinomata of the iliac and pelvic colon, 59.8 per 
cent. These figures showed that: (1) Carcinomata of the cecum, and still 
more carcinomata of the ascending colon, did not seem to obstruct the in¬ 
testinal flow. The growth tended to be lateral and local in the gut wall, like 
carcinomata of the rectum; hence they did not obstruct the flow within the 
bowel as did a ring growth. (2) Carcinomata of the iliac and pelvic colon, 
splenic flexure, and transverse colon were quite different in their clinical be¬ 
havior, causing intestinal obstmetion early in their course. (3) Carcinomata 
of the splenic flexure were infrequent, but practically always caused intestinal 
obstruction. Carcinomata of the hepatic flexure showed the same feature 
to a much marked degree. Since many regarded the whole of the largo in¬ 
testine as an anatomical unity, it might as well bo included amongst the car¬ 
cinomata, those of the rectum in the statistics showing the relative importance 
of the carcinomata of the large intestine in causing acute intestinal obstruc¬ 
tion. Including these the figures were: Carcinoma of the cecum, 3.3 per 
cent.; carcinoma of the ascending colon, 0.2 per cent.; carcinoma of the hepatic 
flexure of the colon, 1.7 per cent.; carcinoma of the transverse colon, 11 per 
cent.; carcinoma of the splenic flexure of tlic colon, 14.3 per cent.; carcinoma 
of the descending colon, 4 per cent.; carcinoma of the iliac and pelvic colon, 
47 per cent.; and carcinoma of the rectum, 18.5 per cent. It would be seen 
that the asymmetrical and “lumpy” as contrasted with the symmetrical and 
annular carcinomata of the right side segment of the colon were the least liable 
to cause acute intestinal obstruction. This clinical condition increased in 
frequency when the growth was in the transverse colon, at the splenic flexure, 
to reach its m a ximum clinical incidence in the iliac and pelvic colon, where 
it took the form of a ring like baud (from tlie disposition of the lyniphaties) 
constricting the bowel. In the rectum, again, the growth was “lumpy” and 
asymmetrical in its disposition. 

It would be seen that, looked at from all points of view, carcinomata of .the 
transverse colon occupied both pathologically and, to a less degree, clinically, 
an intermediate position between cecal and sigmoid carcinomata; whilst in 
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cases of acute intestinal obstruction where the situation of the cause could not 
be ascertained, the prepmderance of the left side causes over tluwo on tlte 
right side suggested the very praetieul point of o|K‘ning the HlMioiiieii through 
the left rectus muscle. Clinically carcinomata of the transverse colon exhibit 
these characteristics: Tlie absence <if warning to the ))atient, the unannounced 
onset of acute intestinal obstruction, and the presence of a small annular growth. 
Hence, when it came te treatment the surgtHui had 2 things to attend t«>— 
intestinal obstruction primarily and a eareinonia of the transverse ctdou sec¬ 
ondarily. The former was a condition in whii-h myriads «if inienMirganisins 
abounded. The organisms were ri’sjatnsihle for many and much of the sur¬ 
gical failures in removal of growths front the etdon. Ileiav ho would urgit that 
the surgeon was very unsound who attempted to do eonstrnetivtt work, c. g., 
the plastic work of an anastomosis in the ftiee of this sepsis. 1'lien>fore, when 
any degree of acute intestinal ohstrnetion was ])n>s<>nt, a tem|Ntrary colostomy 
alone should Ite done. The artiticial aims and tin* growth should 1 h> removed 
about a fortnight nr .*i win'ka later, the ends of the rescH-ti'd Isiwid sutnriHl anti 
closed, and the cecum anastomosi'd to the sigmoid. It was noti-worthy that it 
was strongly advised that the snrgi‘on should do nothing, not evim with removal 
of the growth, but relieve the intestinal ohstrnetion. In the s|H*uker’s ex|H*ri- 
eiico patients so tmited did lH>tter in iMith their l•arIy and late clinical post¬ 
operative stages than if the growth was removetl and the I’anl's tula's insertiHl. 
It was far lietter to leave the nweetion of the growth until the time of the 
anastomosis. An inllamed growth was fur more likely to lead to tnmhlo if 
any attempt wtts made to renmve it than was an uninllamed growth. 

In the practice of the late Dr. .lames 1’. Tuttle and myself a series of 108 
operations for cancer of the large, liowel pn'sents the following data. We hope 
in the near future to 1m> able to settle definitely the number of <'aBes opitrated 
on that are alive to date; so far we can account for only .'<0 «mt of the IJJO 
recoveries. 


Gases o]M>ruted 

Adenocarcinoma .1+4 

Epithelioma . S 

Sarcoma . 7 

Colloid carcinoma . 2 

Scirrhous carcinoma .... 2 

Malignant papilloma .... 6 

Malignant condyloma ... 1 

Malignant stricture. 1 


Itecoveriin 

lot; 

r, 

7 

2 

2 

« 

1 

1 


Dfiaths 

37 


Totals .168 


130 : 77 jier cent. 37 : 22 per cent 


Prepantion of the Patient. —Prepuratinn of the patient for operation is as 
important as the after-treatment; often the Buecess of the operation depends 
upon the proper preparatory care. Unless contra-indicated, our usual pro¬ 
cedure is to administer calomel in broken doses .3 or 4 days previous to opera¬ 
tion. This is followed by a saline cathartic and subsequently by castor oil. At 
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the time of operation the bowel is irrigated with a 2 per cent, solution of 
perozid of hydrogen and methylene blue. This has a decided cleansing effect 
and also the advantage, of breaking up any hard fecal matter that may huvc 
accumulated. Twenty-four hours before operation the bowels are tied up by 
administering deodorized tincture of opium in doses of 10 minims 8 times a 
day; then 2 hours before the operation % of morphin and 1/150 of atropin 
is administered hypodermically; and ^ an hour before, if the patient is not 
well under the influence of the drug, we administer % or 1/16 of morphin. 

The technique for sacral anesthesia is as follows 

The point at which the needle is to be inserted is first decided upon. This can be 
determined by following the sacral, spinous processes until they are found lacking. 
Slightly above this point will be found the opening of the canal If, as happens in 
most cases, we have a bifid spine, the ridges can easily be felt, except, as 1 have said, 
in veiy fat subjects. If the canal opens near the sacrococcygeal joint, this point is 
selected. Then, having first determined the point at which the needle is to be inserted, 
and this is always in the median line, it is painted with tincture of jodin. Next, a 
little ethyl chlorid is sprayed on the skin, and a Itypodermic syringe, containing a solu¬ 
tion of 1 to 600 novocain, with an ordinary hypodermic needle, is employed in order 
to anesthetize the skin over the area in which the needle is to be inserted, so that a 
small incision can be made without causing any pain. It is always better to incise 
the skin in order to obviate any chance of infection. 

The following procedure is used in passing the needle: The needle is grasped 
in the right hand, and the index finger placed close to the point. It is then passed 
at an angle of 16* until the bone is reached. The needle is then passed close to the 
bone until it has been entirely inserted for about one inch. At this juncture it is well 
to pause and make sure whether the needle is in the canal or not. This can be deter¬ 
mined, as was said above, by moving the needle back and forth, up and down, and 
from side to side. If it is in the canal, the wall will be found on all sides, and if it is 
not, the needle will readily p'ass through the skin. 

If the needle is found to be in the canal, about four a c. of the same solution is 
deposited on both sides. This is usually sufficient. 

Af^ this has been done the trocar is reinserted in order to prevent the escape of 
fluid, and the needle, with the trocar, allowed to remain in position until anesthesia is 
established. The reason for this is that if anesthesia is not established after 16 min¬ 
utes, it may he necessary to inject 1 or 8 c. c. more, and this is made much simpler if 
the needle has been left in place. It is important, first, for the fluid to be absolutdy 
sterile^ and of the same specific gravity as the blood in order that it may be readily 
absorbed. 

After anesthesia has been established the needle is withdrawn, and some cotton 
and collodion placed over the wound. The patient is then placed in whatever position 
is desirable in order to perform the operation, and the rest of the procedure depends 
on what particular operation has been undertaken. If a proloi^fed anesthesia is neces¬ 
sary, urea and quinin may be substituted for novocain. I have not as yet determined 
how much of the urea and quinin is necessary in order to produce complete anesthesia, 
or what would be the duration of the anesth^a under this process. 

PuiuMl Opentiaii. —^The patient is placed in the lithotomy position. The 
lower V>trel ia irrigated with pure perozid, and, if after irrigation there is 
^IqrBski DiaaaiM of the Beetun aad Odioii. 
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danger of leakage, aome sterile gauze is packed in the rectum. An incision ia 
made in the posterior commissure between the mucous membrane and the akin. 
The mucous membrane is then dissected all around as in a Whitehead opera¬ 
tion and held in position with T-forceps. To prevent anjr further soiling of 
the wound the mucous membrane is tied cither with purse string or an ordinary 
suture. The muscle is slit posteriorly and the incision is continued until tlie 
sacrococcygeal joint is readied. The levator inuselo is divided with a knife 


and the index finger passed into the ojiening and above the muscle which is 
separated from the bowel witli a scissors; the finger ia swung around to the 


ri^t side, and the same 
process repeated (b^g. 1). 
The sphincter muscle may 
or may not bo slit anteriorly. 
However, before separating 
the rectum from the urethra 
and prostate a sound should 
be passed into the bladder, 
after which a careful dis¬ 
section is made with tho 
scissors until the line of 
cleavage is xeachctl. (Ircat 
care should be exercised at 
this juncture not to pull on 
the rectum, liecuuso by so 
doing the urethra is kinkcil 
and one may incautiously 
remove a portion of it. 
When dissecting the rectum 
free from its anterior con¬ 
nections, it should be pulled 



Fio. I.—PsRiNRAL ExTiHCATioif. Txtnmnina Hactaia from 
lAiVRlor Ani and Antrriur Haphe. 


out and not backwards. 

Once the lino of cleavage is reached tho rest of the oiK'ration is comparatively 
simple. We should sound a note of warning against uimwxwsary pulling or 
dragging on the bowel at any period. The entire operation should be a free, 
clean dissection, as nothing is gained by using fonx*. After the peritoneal 
reflection is reached, the vas deferens iK»*asionally comes into view and may 
be mistaken for the ureter. It is not always necessary to cut tho vas, but if 
it should be cut accidentally it is not of very great moment. After the an¬ 
terior dissection has been completed as in 1* ig. 2, the lateral ligaments should 
be double clamped and cut between tho clamps. The peritoneum as it 
spreads out above the latmal lipiments should bo severed. Tho operator 
now holds the rectum forward and outward with his left band, and with 
the right gently separates the rectum from the sacrum. When this has 
been accomplished tho bowel ot^t to come down with little diJBculty. 
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Any other slight attaclinients should be divided between the dan. 

Jt is not necessary to tie the lateral ligaments; if the chimps are allowed 
remain in place for i/h lionr, they can thmi la? n'lnovcd with very little danger 
hemorrhage occurring sukscquently. The bowel is now brought down wi' , 
the tumor outside of the iM.-riiienm and with it the healthy gut. One sliou.d 
1)0 absolutely sure to remove the bowel several inches above the growth, Wlici, 
ever possible the bowel above the growth should Ik! ampiiliifed by a cautery, 'J'i„ 

bowel having been brought down 
without tension the o|)eraloi' 
closes the anterior opening h- 
attaching the peritoneum to tlic 
liealtliy gnt with or I inter- 
ru|»ted catgut sutures, ,\ll dead 
sjiaces should he cdosed in the 
same manner, and the Istwcd at 
taclied to the levator ani nius(de 
by interrupted sutures. It is our 
custom to place a drainage tiilie 
in the jiosterior space and 
around this to ])ack some gau/.e. 
^1 he sphiiK'tcr iiiuscde is ne,\t ap¬ 
proximated by sutures and the 
niusi-ulature of the Iniwel at¬ 
tached by I or 'J interrupted 
sutures on either side to the 
musculature. 'I'he mucous meni- 
biane and the skin arc then ap- 
proxiinati'd by cat.aiit sutures. 

Combined Operation. - T h e 
combined operation in a stout 
Jiatient is extremely ilillieiilt, 
therefore, it is imperative to make a large incision. Our jiridereiicc is for 
11 median incision, continued to 1 side or the other id‘ tlic umhilicus, and 
large enough to allow sullicicnt room, so that the surgeon can work imiii- 
terrupledly and sec what ho i.s doing. After the ahdoiuen has been 
ojiencd a self-retaining retractor is adjusted in jilacc and the patient is then 
put in the 'rrendclcnlmrg position. It is most imjmrtant that all the small 
Isiwcls should 1 m« thoroughly walled (df, so that when the table is lowcre.l thev 
do not fall back into the pelvis. The sigmoid is brought out of the wound, and 
ill so doing tension is put on the sigmoidal vessids. 'I’his is im|)ortant as 
indicating the blood ve.sst'ls whicb are to Ih> tied. The right leaf of tho mesen¬ 
teric pmitoneiim is slit, and a .scissors curved on the Hat pa.ssed through the 
oinming. This instrument can be ])assed for a considiuable distance. Ity gently 
opening the blade the peritoneum is separated from tho fat and blood vessels, 
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iiiiil is tlifii »‘\it with ii kiiil'c. iisin" tin* M-i>Mii'>. :is ;i dirt'i-iur. Tlic Icl’l IfMl’ 
is tn'iili’il ill flu* Siiiiu* niMiiiicr, :is fur :is tlii‘ II.'n* :i (r:m>vi“rM' in¬ 

cision ooiinocts tho '2 loniritn(lin:il opcniin;'; ( Ki". ■'!|. The .'icniol.hii :irlcric< 
niv liniitoil close to the root of the mc'entcrv. A lilll.' hclow the .-icinoiihil 
vessels, sis the howel jni.'ses over the |ironiontor\ ..f the -sn-rnm. llie superior 



I'lu. 3 .—C.-miiinh. Ui'KHvn.iN k.h f\K< >.n ..r oik Umti m. ^l...wii.K iI-' ri..lli...| ..f Klri|.i.iiiK 
iIm* |M-iiloiM*iiin d. I.mih' ‘'IT iK*' 


hemorrhoiihil sirterv ciiii he foninl. iiinl it sil.-o is li":ili <l. siller which the howel 

esm he (lissectc.l .ml ... hclw.cn tin- lesix. s ..f ih.- inc'cnl.-rv. .•s.rrxinj- will. 

it sill fsil sin.l lihin.ls. ’I'his .lissc. li.m i- c.miiiii. <l 1.. the Icvsilor sini h.v niesins 

..f SI p..riosl.-:ii eh-vsil.ir or ii sci^soi^. The h..w.-l is s.'psirsilc.l in ... from the 

vsiiiinsi in the fen.iile siini from ilie pro-isile siinl nrcihrsi in the ms.h-. Tim 
hilersil liissimcnl- -lioilhl he ilonl.lc chni.p.'.l. olh. rwi-c sever.; hl.'.-.lin;f liisi.V 
r.•snlt from ciilliin; llm mi.l.lh- ... siri. ri.-s ( I'i^'. 1 ). 

From now on tli.'i-.' is soim- .lill. r. ii.m in l.•.•hni.pl.•. .|.■p.•n.linJ: to si t-r.-s.l, 
.•xteiit oti wh.’th.'r lli.‘ snri!.‘.in jiropo'.'s t.i .•rsnli.'sil.’ iIk' low.-r s.-mn.’iil sin.I lesivo 
the psiti.'iit with sin sirtili.-is.l iiiins. or wlielhi-r h.- inl. inls to r.•nl..v.! the hiw. r 
seameiit siinl hrini; tin- sienioi.l flown to tsik.- its phici'. 

'' If ti„. first is to 1.. oiit. tin- h-iwel is .loiihh; .•Isiinpe.l sin.l .livi.le.l 

Ixd.iw the peritoneal retleetion. 'Jhis divisi.m is s.lways t.^ h.; u.-.-omplishe.l 
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with the cautery or with a Pryor clamp. After the bowel has been divided, 
the lower segment ia invaginated and closed by a purse-string suture. The 
upper segment is treated in the same way, covered over with a cloth and brought 
outside of the abdominal wall. The operator now proceeds to close the peri¬ 
toneal floor, and, for this purpose, the peritoneum that has been dissected from 

the mesenteric leaves is 
used (Fig. 5). The peri¬ 
toneum is closed so that 
no raw surfaces are left. 
The abdomen is closed in 
the usual manner except 
that the peritoneum is 
stitched to the oral end of 
the bowel, and the fascia 
is closed by intemipted 
sutures. The skin is 
closed by interrupted silk¬ 
worm-gut sutures. 

The surgeon can now 
return the patient to bed 
and divide the operation 
into 2 stages, removing 
the ccphalad end at a sub¬ 
sequent operation, or the 
patient can bo put in the 
litliotomy position and the 
cephalad removed at the 
same sitting. The tech¬ 
nique for this is very sim¬ 
ple, because it is not neces- 

_ . ^ « T T _ to save any of the 

Fm. 4.—ConaiMiD Opbration Sbowinq Latbbai. LioAiiaim. ..... 

structures. A wide inci¬ 
sion is made around the anus, about an inch from tho opening, and all the 
glands and surrounding skin are removed by this incision. 

The dissection is continued up to tho levator muscle. Here an opening is 
made posteriorly in the muscle, and the surgeon passes the left index finger 
through the opening, bringing it forward on the left side close to the gut where 
the levator ani is attached. Using the finger as a director, the operator sepa¬ 
rates the levator ani muscle from the bowel. Then this same finger is passed 
over on the right side where the same procedure is carried out The lateral 
ligaments are double clamped and cut. After this the entire lower bowel is 
removed. A drainage tube is passed into the cavity, and around this is packed 
some gause. The levator muscle and its fascia are brought together by inter¬ 
rupted sutures and the skin is treated in the same manner. The posterior 
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incuion should now be prolonged to the side of the coccyx, «s far os the dissec¬ 
tion with the sacrum, and the troniid closed, leaving an opening suiKcientIv 
large to allow for the removal of the gauze and the drainage tulx>. U,y «>n- 
tinning the incision pmteriorly, we reach the most dependent {M>rtiun of this 
large cavity and establish etiicient drainage in this wav. 

In the second method of procedure, the oiwrutor dissevta the bowel free 
from its mesentery and 
from the vagina in the 
female, and from the 
prostate in the male, 
and posteriorly ns far 
as the levator inusele. 

One of 2 methods can 
be followed: The as¬ 
sistant makes an inci¬ 
sion between the ree- 
turn and the coccyx, 
continuing it if neces¬ 
sary to the sacnxNM!- 
joiwt afterwards 
separating the levator 
muscle. Through this 
opening the forceps is 
passed, a piece of gauze 
or tape tied around the 
bowel above and the 
ends of the tape placed 
between the jaws of the 
clamp which has been 
passed up from below. 

The clamp is now with¬ 
drawn and with it tho 
bowel, which is brought 
out through the posterior incision. Tho ojH>rator closes the peritoneal floor 
and afterwards the abdominal cavity. In the other pru<a>dnro the bowel is 
packed down into the pelvis and a new diu]ihragm made about an inch above tho 
old one, and the abdomen closed. The patient ia now placed in the Trendelen¬ 
burg position and the anus closed by means of a purse-string suture. Tho 
mucous membrane is dissected free from the skin, as in a Whitehead operation, 
and the sphincter muscle slit posteriorly, the levator musede separated from the 
bowel, and the tumor with the lower bowel brought through this opening, 
until healthy bowel is reached. Here the bowel is double clamped and cut 
through by mmins of a cautery, care being taken to tie the blood vessels at 
the mesenteric border. The levator muscle ia attached to the gut with 2 or 3 
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interrupted suture, and over this the fascia is sutured snuglj around the 
bowel. The 2 cuds of the divided sphincter should be brought together witli 
catgut sutures and afterwards the skin with silkworm-gut sutures. The nexi 
step coTiaists in sewing tho mucous membrane to the skin and around the 
anus. When this is completed a drainage tube is placed in the rectum. Into 
' tho cavity back of tho rectum, a small drainage tube is passed and some fluffed 
gttuxo packed in to prevent oozing. The posterior ineisiou should be continued 
back to tho site of the coccyx so that drainage may be established at the 
dependent point 





